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PREFACE 


TJOR more than seventy-five years the Scientific American has an- 
nually given its readers the experience of practical experimenters 
in every branoif of the useful arts, all over the world. Some thirty years 
ago. the Editor of the present volume spent about two years in collect- 
ing and garnering formulas and other items of information. The result 
was the “ Scientific American Cyclopedia of Receipts, Notes and Queries.” 
It at once became the standard authority among English-speaking peoples, 
and notwithstanding the fact that it has had many imitators it is still 
recognized as the- most reliable compilation ever published devoted to 
formulas. The world, however, has rapidly advanced. Each year a 
vast amount of technical literature accumulated. Instead of attempting 
to make any drastic revision, it was therefore deemed^ wise to recompile 
and rewrite the entire book. This work required the constant attention 
of a staff of experts and professional indexers for a period of two years. 
The old book was not thrown out in its entirety, possibly some thirty 
per cent, of the formulas were retained. The remainder, however, is 
entirely from new sources, the chief of which is the Scientific American, 
after which come the American and Foreign drug and technical journals. 
Concerning the question of credit, it may be stated that practically all 
the drug and technical journals of the world have been laid under 
contribution. A special list of sources credited is published elsewhere. 
The mass of material which has been handled is enormous; over 150,000 
formulas were rejected owing to lack of space. When it is considered 
that the present volume contains only 15,000 formulas, it will be seen 
that one in ten has been selected. From this it will be noted that 
the present work has been compiled with much more care than any 
similar book. The Editor wishes to express his appreciation of the 
services of Miss Julia E. Elliott, who has been largely responsible for 
the classification and indexing of the almost appalling number of fe>r- 
mulas. It has required infinite patience in sifting and comparing. T^:. 
Mr. A. R. Bond, formerly of the Editorial Staff of the ScIEntii^ 



American thanks are due for assistance in the preparation of the chapter 
on “Alloys/’ Messrs. Stillwell & Gladding have freely opened their 
technical laboratory for sketches. Mr. Thomas J. Keenan, formerly 
Editor of the “ American Druggist,” has kindly looked over the sec- 
tions on “ Poisons ” and “ Chemical Manipulation.” 

Edition after edition have followed one another and there has been 
little complaint of the. formulas. Revision has been carried at each 
successive reprinting. 

In closing, it is hoped that this mine of information, which is by far 
the most ambitious and extensive ever published, will prove of even more 
value than its predecessor. \ 


Albert A. Hopkins 
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INTRODUCTION 


A LTHOUGH the greatest care lias been exercised in the selection of 

the formulas and processes in the revision of the proof sheets, neither 
the Editor nor the Publishers can be held liable for any inaccuracies or 
errors, nor do they assume liability for accidents, damages, or injuries 
resulting from the compounding or use of the formulas. It is believed 
that the error»*in the text are neither numerous nor of serious impor- 
tance. It is not claimed that formulas for secret preparations which 
occur in this book are the original formulas in the possession of the 
proprietors of such preparations, and great care should be taken to avoid 
the infringement of vested rights. The “ Food and Drugs Act,” or 
what is commonly known as the “Pure Food Law,” cannot be stated author- 
itatively in a book of this kind, as it is a question of interpretation by the 
Department of Agriculture, Washington, D. C., to which Department all 
requests for information relative to the law should be directed. The 
information which will be given will largely be in the form of answers to 
categorical questions. 

True medical fonnulas and cooking receipts are not germane to a 
technical book of formulas: they have, therefore, been omitted. 

Of course, it would be advisable if only tested formulas could be 
included, but this is absolutely prohil^itive in a book of this size, and it is 
questionable if a work of this kind would be a commercial possibility, the 
price would certainly be very prohibitive, and it is quite within the possibil- 
ities that the interval of time which must elapse between the beginning of a 
book of this nature and its fulfillment would result in many of the formulas 
becoming useless in the period. 

The light in which a formula should be viewed is that it is more or 
less of an approximation to the ideal formula, and that it should be used 
as a basis of experiment, each individual case requiring more or less modifi^ 
cation. The product should not be compared with the articles manufactured 
by well-known makers on a large scale. Their own secret formula 
probably cost thousands of dollars and years of careful experimenting 
the part of their ej^erts and chemists. 



tMTRODUCtlON 

One question which presents itself in the selection of formulas is that 
the number of individual formulas devoted to one special thing is apt to be 
enormous. There is, however, a very good reason for this. For example, a 
manufacturer may wish to make a certain perfume which we will call “ 
and he is desirous of producing the cheapest possible synthetic perfume 
intended to be sold in a five and ten cent store : this results in one type of 
formula. The next maker wishes a fair grade formula calling for both 
synthetic preparations and also a certain admixture of the real essential 
oil obtained by enfleurage and distillation. A third manufacturer wishes 
a very high grade perfume and is willing to use the most expensive essential 
oils in its production. Still another manufacturer wishes t6» make the same 
perfume, only he requires the addition of musk, to give permanency. Thus 
we have a concrete example of four types of formulas, all of which are 
intended for a different class of trade, and require four distinct classes of 
foimulas. It must not be thought for a moment that the Editor used 
everything he could lay his hands on. The intention is never to duplicate 
where it is possible to avoid it, but to show all types, always bearing in mind 
that tests are apt to differ, and that prices change with the qualities. The 
aim has been to produce a book of universal application which will prove 
of value in every laboratory, factory, office, and home. Another reason for 
a plurality of formulas is that very often the ingredients called for in one 
formula are not always obtainable, especially in a small town. This is an 
added reason for seeming liberality in the printing of formulas. Enough 
explanation, however, is given to prevent any confusion in the use of the 
formulas. 

The chapter on chemical, pharmaceutical, and technical manipulation 
has been prepared with the co-operation of well-known technical and com- 
mercial chemists. The information given is eminently practical, and a 
careful study of it will go far toward economy both of money and time. 
Amateurs are apt to waste both if not properly guided. Specific instruc- 
tions are not possible in a work dealing with thousands of formulas. The 
best advice which can be given is to always experiment on a small scale, 
the smaller the better. It should also be remembered at the time qf making 
articles like shoe-blacking, soaps, perfumes, etc., that the experimenter is 
at first at a great disadvantage, as he cannot obtain raw materials at as 
low prices as the large manufacturers, there is lack of special plant, and, 
above all, experience. These handicaps can only be obyiated by an expend- 
iture of time and money. 
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It is believed that the new arrangement into chapters will prove of the 
greatest possible benefit. Thus, instead of dividing up the one class of 
materials such as adhesive substances, we have one heading for cements, 
glues, pastes, mucilages, and other adhesive preparations. This plan tends 
to bring related subjects, between which the line of deniarkation is never 
very clear, into harmony and order. This has resulted in some chapters of 
exceptional merit which really form a whole treatise on the subject, such 
as alloys, glass, leather, artists’ materials, writing materials, etc. 

The reader is strongly urged to never look up a subject without a 
perusal of the Index, which has been made with special care and is the key to 
the whole work, 'ilie arrangement under the various chapters is a common- 
sense subject-grouping which has been evolved after an experience of twenty 
years in aiding the experiments of over a hundred thousand inquirers. 
Still, the book may be used without undue reference to this classification 
by a proper use of the Index. 
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CHAPTER I 


ACCIDENTS AND EMERGENCIES 


No book of Receipts would be deemed 
complete without its chapter on accidents 
and emergencies. The following short 
resume of what sh^ld be done in case of 
unusual and serious accidents, is compiled 
from a valuable little series of b<X)ks 
which are now out of print, which were 
Issued in 1905 by the Mutual Life Insur- 
ance Company of New York City, and 
copy weigh ted by that company in 1903, 
1904, and 1905. Republished by permis- 
sion ; 

An accident usually assembles a crowd 
around the victim. The first thing to be 
done is to get the people away from the 
Injured person. A space of at least ten 
feet on every side should be kept wholly 
free from everybody except the one or two 
who are in charge of the operations for 
relief. If others are needed to assist in 
some special duty, as lifting, removing the 
dress, etc., they can be specially selected 
from the crowd for the moment and then 
dismissed. The kindest thing a bystander 
, can do is to insist upon a free space 
around the injured person, and to select 
from the crowd those who will hold them- 
selves in readiness to start for whatever 
the physician or the Individual in charge 
of the c&se may require. 

If the person has been thrown from a 
carriage. Injured by a blow, a fall from 
a height, or in some similar manner, while 
there may be no evidence of fracture or 
other external injury, the nervous i stem 
has received what Is called a “ shock,” 
manifesting itself In faintness or complete 
unconsciousness. 

A person suffering with such symptoms 
should be placed flat on his back, and the 
limbs at the same time straightened out, 
if practicable, so that the heart, which 
is already depressed in action, may act at 
as little disadvantage as possible. The 
cravat, collar and everything else calcu- 
lated to impede the circulation toward the 
head or the movements of the chest should 
be loosened or removed. If the injury Is 
slight, reaction will soon take place after 
giving the patient a sip of cold water. 


brandy (a teaspoonful in a tablespoonful 
of cold water), or aromatic spirits of am- 
monia^ (twenty drops in a teaspoonful of 
cold water), repeated in a few minutes. 
Gentle friction to the extremities, a few 
drops of cologne-water on a handkerchief 
to the nostrils, hot flannels applied to the 
limbs and epigastrium (pit of the stom- 
ach), are likewise useful is assisting re- 
action. 

By this time, should a surgeon have ar- 
rived, he will examine and decide upon the 
special nature of the injury, and inaugu- 
rate measures of special relief. If he has 
not appeared, and it is thought best to 
remove the patient to the hospital or his 
home, a stretcher should be procured, or 
a sub.<5titute in the shape of a settee or 
shutter. Upon this the injured person 
should be gently placed, the body being 
supported as much as possible along its 
length, and the face covered so as to pre- 
vent, as far as practicable, the uncom- 
fortable feeling of^ being stared at by 
passers-by. Four persons of unifrom gait 
should then gently lift the stretcher and 
slnwly carry the person to his destination. 
In most cities appliances for carrying in- 
jured persons are kept at the station- 
house, and can be obtained on application, 
as well as the services of a good police- 
man. The latter is almost invaluable in 
keeping away the crowd while conveying 
the person through the streets. If the 
patient is t^ be taken to the hospital, a 
dispatch from a police-station would se- 
cure, free of charge, an ambulance with 
competent attendants. 

Directions for the treatment of frac- 
tures and dislocations are given elsewhere. 

Asphyxia. 

This word commonly signifies an ab- 
sence of respiration. It states a condition, 
but not the cause, and indicates suspended 
animation, produced by the non-conversion 
of the venous blood in the lungs into ar- 
terial. The supply of good air to the lungs 
being cut off by some cause, the necessary 
purification at that point no longer takes 


Always consalt the Index when using this book. 
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Accidents and Emergencies 


(Burns and Scalds) 


place, and death of the entire body ensues 
from the absence of arterial blood. 

There are several varieties of asphyxia : 

( 1 ) Asphyxia from submersion In water 
or other fluids, as In ordinary drowning; 

(2) asphyxia from mechanical causes, as 
by strangulation or hanging, or from 
foreign bodies in the windpipe or its ap- 
proaches ; (3) asphyxia by inhalation of 
gases, known as suffocation ; (4) asphyxia 
from torpor-of the medulla oblongata (an 
important portion of the brain at the 
junction of the spinal cord and what is 
called the brain) produced by the intro- 
duction into the blood of certain poisons. 

For treatment see the specihc cause of 
asphyxiation. 

Bums and Scalds 

When the clothing catches fire, throw 
the person on the floor or ground, so that 
the flames will not rise toward the mouth 
and nostrils. Then without a moment’s 
delay roll the person on thb carpet, or, 
if possible, in a hearth-rug, so as to stifle 
the flames. If no rug can be had, use 
your coat, K€ep the os much os 

possible from the jace, so as to prevent 
the entrance of the hot air into the lungs. 
This can be done by beginning at the neck 
and shoiilcler.s with the wrapping. 

If the burn or scald Involves consider- 
able surface, symptoms of shock, varying 
from mere weakness to utter prostration, 
appear. This requires immeiiiate atten- 
tion, and a few drops of aromatic spirits 
of ammonia in water or a little brandy 
sliould be given, and repeated in a few 
moments until the return of strength is 
apparent, A bum, superficial as far as 
depth is concerned but covering a large 
surface, especially in the case of small 
children and aged people, is usually con- 
sidered more serious than a bum smaller 
in extent but deeper and more complete. 

If there is reason to suppose that hot air 
or steam has been inhaled, no time should 
be lost in obtaining the opinion of a phy- 
sician as to the result of the Injury to 
the throat or lungs. 

Treatment. — The burned surface should 
be cleansed carefully by allowing water to | 
trickle over It The skin over a blister 
should not be cut off, but should he 
snipped with scissors near the edge, and 
the water gently squeezed out This al- 
lows the skin to remain as a protective. 

If the blister re-forms, It may be neces- 
sary to repeat this operation. 

If the bum or scald Is slight in char^- 
ter, one of the best applications Is the 
cold-water dressing, keeping the linens 
used constantly wet. 


(Burns by Lime) 


In more severe cases a very good appli- 
cation Is carron oil, which is a mixture of 
linseed oil and IJmewater in equal parts. 
Sweet . oil alope is very good. Vaseline, 
with a little boric acid rubbed up with It, 
is also very soothing. l.ard and baking 
.soda mixed will relieve pain. Wheat flour 
is often dusted over the burn ; taut this 
hardens with the discharges, and la of as 
little comfort as an application of small ^ 
crusts of bread would be to the injured 
part Cotton wool (carded cotton, cotton 
batting) is often used, but the fibers be- 
come imbedded In the discharges, and then 
cannot be detached woihout pain' and dis- 
turbance of the wound. Talcum powder 
or fullers’ earth is very useful as a dry- 
ing powder after the blister has been cut 
or any of the skin has become detached. 

If the burn or scald, particularly the 
latter, is superficial In character, a simple 
and useful dressing is the application, 
with a brush or a soft wisp of old muslin, 
of ■ the white of egg to the injury. As 
soon as the first layer dries, another 
should be applied. A lather of soap from 
the shaving-cup, applied with the brush 
in the .same way, is often followed by im- 
mediate relief. These substances protect 
the Irritated nerves beneath from the ac- 
tion of the air. 

If a physician has been sent for, It is 
better not to make any domestic appli- 
cations, except cold water, to the burned 
I parts. They may prevent his using those 
better adapted, and keep him from form-v 
ing a correct estimate of the real extent 
of the injuries. 

If there is much shock and depression, 
stimulants will be needed, such as aro- 
matic spirits of ammonia? brandy or whis- 
key, If there is much pain, laudanum 
can be given, five drops every two or three 
hours, until four or five doses have been 
administered. 

Burns by Acid. — SulphitHc Acid (Oil of 
Vitriol), Nitric Add (Aqua ForOs), 
Etc. 

As alkalies destroy the living tissues 
with which they come in contact, so will 
acids of sufficient concentration. In such 
cases application of water will dilute them 
beyond their capacity to Injure. Alkalies 
neutralize acids, and cooking soda, wash- 
ing soda or saleratus can be used for this 
purpose. Common earth, gathered almost 
anywhere, applied In handfuls, usually 
contains alkali enough to be of value. 

Bums by Lime, Caustic Potash, and 
Other Alkalies. 

As a rule, these are troublesome, since 
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Accidents and Emergencies 


(Burns by Lime) 


there is not only removal of the cuticle 
(superadal skin), but destruction of the 
soft parts below. Lime is a powerful al- 
kali, and rapidly destroys the parts with 
which, it comes in contact. As it is use- 
less to attempt to pick it off. an applica- 
tion should at once be made of somethin'^ 
to unite with the alkali, so as to form a 
comparatively harmless compound. Vin- 
egar diluted with water, lemon Juice or 
any other dilute acid, will answer. These 
things do not undo what has been done ; 
they only prevent further mischief. The 
subsequent treatment Is the same as for 
other burns. What Aas been said about 
lime is also correct for the other alkalies, 
potash, soda, ammonia, ^tc. 

Ointment for Burns. — The following 
formulae are given by Lucas-Champion- 
niere in Pratique de la chirurgie antisep- 
iique : 


1. — Retinol and wax, 100 grams ’ oi 
of geranium, 15 drops; oil of thyme, 
drops ; oil of origanum, 15 drops : oil oi 
vervain, 15 drops. 

2. — Petrolatum, 100 grams; oil of ge- 
ranium, 15 drops ; oil of thyme, 15 drops ■ 
oil of vervain, 15 drops ; oil of origanum, 
15 drops ; sodium naphtholate, 0.30 gram. 

The author says that he hag found 
these ointments to assist materially In the 
restoration of the cuticle. They are anti- 
septic and absolutely non-irritant. 

Rice’s Burn Mixture.— The formula of 
this preparation, which is remarkably effi- 
cacious as an application to burns, being 
superior to carron oil or any of the prepa- 
rations ordinarily used, is as follows ' 

White gelatin, 7 1-3 oz. ; Glycerin, 1 
fl.oz. : carbolic acid, 1 fl.oz. ; water, 16 
fl.oz. Soak the glue in the cold water 
until it is soft; then heat it on a water 
bath unUl it Is melted. Add the glycerin 
and (Mntinue heating until a firm, glossy 
skin begins to form on the surface of the 
mixture. In the intervals of stirring. Now 
carbolic acid and mix intimately. 

This mixture may be kept ready-pre- 
pared, and Is best preserved In well-closed 
pss or porcelain Jars. When it is wanted 
for, use it is heated on a water bath until 
Just melted, and applied with a soft, flat 
brush over the burned part, where it will 
form a strong, flexible skin. 


Carbonlc-acId Gas, 

1- Asphyxia by this gas takes place as 
soon as the person inhales It. A sudden 
sense of suffocation is felt, with dizzine^ 
and inability to stand. This gas, some- 
times known under the name of “choke 
damp,” is produced In the ordinary 
process of fermentation and in burning 


(Carbonic-acid Gas) 


or slacking lime ; it Is also found in mines, 
particularly coal mines, and in wells, cel- 
lars, or caves which have long been 
closed. It is considerably heavier than 
the atmosphere, and is consequently 
found lying at the bottom of the cavity 
where confined. 

2. Symptoms : Pains, head and throat ; 
giddiness ; sleepiness, insensibility ; heart 
and breath hurried ; coma. Treatment : 
Fresh air ; artificial respiration ; ammo- 
nia respd , ; friction ; stimulants ; oxygen 
douche; transfusion or bleeding (?). 

No well, vat, old cellar, or cavern of any 
kind, should ever be entered without first 
lowering a lighted candle into the deepest 
point. If the flame Is extinguished, or 
burns dimly, this indicates the presence of 
this gas, and no one, under any circum- 
stances, should be permitted to enter until 
this foul air has been removed. It lies at 
the bottom, because it is too heavy to 
ascend. However, a strong current of 
common air will often dislodge it. Buckets 
of water dashed down into the well, or 
masses of lighted shavings or blazing 
paper, give enough movement to the air to 
dislodge the gas from its resting place. 
Freshly slacked lime also rapidly absorbs 
it. Then test the success of the efforts by 
again introducing the lighted candle, and 
If it bums brightly a person may enter 
with impunity. 

Sometimes there may be no carbonic- 
acid gas In the cavity, and yet the efforts 
of the workmen may dislodge it from an 
adjacent space Into the one in which they 
are breathing. This possibility should 
never be lost sight of. 

When a person is overcome by this car- 
bonic-acid gas he is, of course, wholly un- 
able to help himself, and must be removed 
at once. Sometimes a grapnel-hook can 
be used with advantage, but often the 
better way is to lower rapidly some bold, 
clear-headed person, with a rope securely 
fastened around his middle, who can seize 
and bring the unfortunate individual to 
the surface. No time should be lost in 
descending or rising, as the person lowered 
■depends upon doing everything in the time 
during which he can hold his breath ; for, 
of course, should he inhale the gas his 
position in this respect would be but little 
better than that of the man he attempts 
to rescue. A large sack may be thrown 
over me head and shoulders of the person 
who descends. It contains enough air to 
serve for several Inhalations, while the 
texture of the material prevents the ad- 
mission of the deleterious gas to a hurtful 
degree. 

The person suffering from asphyxia, Im- 
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(Charcoal) 


mediately after being brought out from 
the gas, should be placed on his back, the 
neck and throat bared, and any other ob- 
stacle to breathing quickly removed. His 
body should then be quickly stripped, and, 
if he has not fallen Into water on being 
overpowered by the gas, his head, neck 
and shoulders should be freely dashed with 
cold water. Reniember, this Is not 
“ sprinkling,” as commonly practiced, but 
a person should stand olf some distance 
with a bowl of cold water, and throw its 
contents with as much force as possible 
against the parts. Other bowlfuls should 
follow as rapidly as possible for half a 
minute, while one can count thirty slowly, 
then the dripping water should be dried 
with a towel. This should be repeated 
from time to time, as required. Some- 
times, if a brook of water is near, the 
stripped person might be repeatedly dip- 
ped into It, care being taken, of course, 
not to dip bis face. Artificial respiration 
should be used as soon as possible. 

If the person has fallen into water and 
become chilled, the use of the cold water 
In this manner should be avoided, as the 
evaporation of the moisture absorbs more 
heat than can be manufactured by the 
exhausted and overpowered system. In 
such a case the person should be put Into 
a warmed bed, while hot applications and 
artificial respiration should be resorted to 
at once, as in asphyxia from drowning or 
hanging. While using artificial respira- 
tion, friction applied to the limbs should 
be kept up. 

Charcoal. 

Carbonic-oxide, a veiy poisonous gas, Is 
given off during the burning of charcoal, 
and when Inhaled quickly proves fatal. 
The person soon drops insensible, and dies 
of asphyxia, in much the same way as 
when one succumbs to carbonic-acid gas. 
The treatment recommended for asphyxia 
from carbonic-acid gas should be carried 
out at once. 

Chilblain. 

The most useful thing for these annoy- 
ing symptoms Is to keep away from the 
fire, and every night, before retiring, 
bathe the feet in cold water, or rub them 
with snow. They should then be well 
dried, without friction. After this, the 
application of the ordinary comiiound 
resin-oiniment of the apoUi^rles is often 
of use in stimulating the circulation 
through the part. The efficiency of this 
ointment can be increased hy adding to 
an ounce of it a couple of drams of oil of 
turpentine. It may 1^ remarked that per- 


(Coal Gas) 


sons who suffer In winter from cold feet 
are often benefited to a surprising degree 
by bathing them at night, before retiring, 
in cold water. Such persons should ab 
Ways keep their feet away from the fire. 
Coal Gas. 

Anthracite and bituminous coal, when 
burned in a close room (as in the case of 
a kitchen shut up for the night with an 
open stove of burning coals), gives off, to 
some extent, the peculiar poisonous gas 
alluded to as coming from burning char- 
coal — carbonic-oxide — as well as other 
noxious gases, Per^s sleeping In such 
a room, unless awakened as the air be- 
comes fouled, will soon die or be found In 
a stupor. The treatment should be the 
same as described for asphyxia from In- 
haling carbonic-acid gas. 

Contusions. 

These common injuries are termed 
“bruises” by most people, and are the 
only injuries, besides wounds and frac- 
tures, produced by blows or pressure, The 
injury may be of the simple form — only 
a slight shaking or Jarring of the texture, 
with no visible change except that result- 
ing fj'oin the rupture of the blood-vessels. 
'This Is the most frequent, In the more 
severe but less frequent form, the con- 
tusion means broken blood-vessels and 
muscles, and tissues between and around 
them ; the parts are thoroughly crushed, 
sometimes to a pulp, and damaged be- 
yond recovery. 

In contusions the first conspicuous 
symptom is that of shock, which general- 
ly, but not always, is proportionate to the 
extent of the injury. Thus a crushed 
finger is attended, as a rule, with much 
less shock than a crushed band or foot 
Contusion of certain parts, as the larger 
joints, breasts and other portions of the 
body, is followed by moat severe symp- 
toms of shock. The pain is not always 
as severe as might at first be thought, for 
the nerves may be so much injured as to 
be deprived of their ability to receive and 
transmit Impressions. 

The quantity of blood escaping from 
the ruptured vessels depends chiefly upon 
the size and number of the vessels in- 
jured, but In some degree upon the space 
In which the blood can accumulate. A 
single divided vessel In the scalp, owing to 
the looseness of Uie tissue In which the 
vessels are distributed, may permit a 
swelling, the result of the escape of blood, 
extending In area over half of one side of 
I the head. 

' Discoloration is due to the color of the 
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escaped blood, seen through the cuticle, 
and varies from blackness, usually indi- 
cating intense injury, through dark blue, 
purple and crimson, down to delicate 
pink. Indicating only a blood-stained fluid. 

Treatment.~In the milder contusions 
there is but little shock. When the shock 
is severe, place the patient on his back, 
head not elevated, and give stimulants as 
directed. The next thing is to limit the 
consequences likely to ensue from the rup- 
tured blood-vessels. This is best done by 
elevating the part, if possible, above the 
heart, and applying cold, in the shape of 
powdered ice tied up in towels, to it and 
along the course the larger vessels 
leading to the injury. 

A common accident is a "mashed finger," 
resulting from the member being caught 
in closing a window, or from lack of pre- 
cision in using a hamper. The firm bone 
beneath and the blow above usually con- 
tuse (bruise) the tissues (veins, vessels, 
muscles, etc.) between, and often the pain 
and other symptom.s last some days. 
Wrap up In a bandage of old muslin, and 
keep constantly wet with cold water. If 
there is much pain add laudanum, and 
drill a small hole through the nail, so as 
to let out the accumulated blood. The 
discoloration and swelling may i-emain 
some days after the pain subsides. Stimu- 
lating liniments can now be used to en- 
courage an extra flow of pure blood to 
(iie part. 

Dislocations, 

These occur when one bone is displaced 
from another at a joint. Little can be 
done to reduce them except by surgical 
aid. If possible, do not remove the 
patient. 

Dog Bites. 

Remove the clothing, if any, from the 
bitten part, and apply a temporary liga- 
«ture above the wound. Tbis checks tlie 
circulation of the part, and to that extent 
delays absorption of the poisonous saliva. 
While other things are hurriedly pre- 
pared, some one whose lips and mouth 
are free from breaks might attempt suc- 
tion of the wound. The material extracted 
by sucking should, of course, be at once 
ejected from the mouth of the person 
giving the assistance. The bite is really 
a lacerated and contused wound, and lying 
in the little roughnesses, and between the 
shreds, Is the poisonous saliva. If by any 
means these projections and depressions 
affording the lodgment can be removed, 
the poison must go with them. If done 
with a knife, the wound would be con- 


( Drowning) 


verted into a incised wound, and would 
reijiiire treatment as such. If a surgeon 
is alwut, he would probably stand a probe 
upright in the wound, and with a sharp 
knife cut out the entire injured portion. 
Professional aid is not always at com- 
mand, and in such a case it would be well 
to take a poker or other suitable jpiece of 
iron, heat It red hot, at least, In the fire, 
wipe off, and destroy the entire surface 
of the wound. As fast as destroyed, the 
tissue becomes ivhite. An iron at white 
heat gives less pain than one "black hot,” 
as smiths say ; for in the latter instance 
i the heat is scarcely sufficient to destroy, 
i but only irritates, while in the^ former the 
greater heat at once destroys *the vitality 
of the part with which it comes in con- 
tact. With a properly heated iron, not 
only the surface is destroyed, but the de- 
structive influence extends beyond and 
into the healthy tissue far enough, if no 
point is neglected, to assure against in- 
fection. 

If the wound Is at once well wiped out, 
and a stick of solid nitrate of silver ( lu- 
lar caustic) rapidly applied to the entire 
surface of the wound, little danger is to 
be apprehended. It acts, but in a milder 
degree, like the heat of the iron upon the 
tissues. In case the heat or the caustic 
has been used, poultices and warm fo- 
> mentations should be applied to the in- 
jury to hasten the sloughing of the parts. 
The Pasteur treatment is recommended 
where possible, if near a Pasteur Insti- 
tute, which is maintained in many large 
cities. No delay should be brooked, 

Di*owtiing. 

Rtdes for Artificial Respiration in the 
Treatment of the Drowned . — Rule I 
(Fig. 1).— To Drain and Force Water 
from the Lungs and Stomach. — Instantly 
place patient face downward, a hard roll 
of clothing being placed beneath the pH 
of the stomach, to raise it as much as 
possible above the level of the mouth. 



Fig. 1. — Expelirng Water From the Body. 
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Put one wrist of the patient under his 
forehead to raise his mouth off the 
ground. With hands well spread upon the 
patient’s back, atjove the roll of clothing, 
throw upon it your whole weight with a 
forward motion, and keep up the pressure 
about three seconds, so as to force all 
water from the stomach and lungs out of 
the mouth, ending the pressure with a 
push which will help to jerk you back to 
your upright position. Repeat this once 
or twice, and then quick iy .proceed with — 



Fig. 2 . — Movements to Produce Inspira- 
tion. 


Rule II (Fig. 2). — To Make the Pa- 
tient Urea the. — Turn the patient face up- 
ward, the same hard roll of clothing being 
now beneath his back, the shoulders 
slightly drooping over it. Bend the head 
backward and downward, putting the 
throat on the stretch to the utmost. Place 
the hands of the patient on the top of his 
head ; one twist of a ^landkerchief or 
string around the crossed wrists will keep 
them there. Rip or strip alt clothing from 
w'aJst and neck. Now kneel astride the 
patient's hips. Grasp the front part of 



Fig, 3. — Movements to Produce Expira- 
tion. 


the chest on both sides of the pit of the 
stomach, your thumbs pointing to pa- 
tient’s chin, and your fingers fitting Into 
the grooves between the short ribs. Fix 


(Drowning) 



Produce Inspiration, 

your elbows firmly, making them one with 
your sides and hips, and then, firmly 
pressing the sides of the patient together, 
and using your k^es as a pivot, throw 
yourself slowly forward two or three sec- 
onds until your face almost touches the 
face of the patient and your whole weight 
presses upon his chest. End this pressure 
with a short push which suddenly jerks 
you back again to the upright kneeling 
position. 

Rest three seconds while the ribs spring 



Fig. 5. — Movements by One Person to 
Produce Expiration. 


back ; then repeat this bellows-blowing* 
movement as before, gradually Increasing 
the rate from seven to ten times a minute ; 
but take the utmost care, on the occur- 
rence of a natural gasp, not to interrupt 
It, but, as the ribs fall, gently press them 
and deepen the gasp Into a longer breath. 
Continue this until the natural breath- 
ing, which you are imitating, needs no 
further assistance. If all falls, keep on, 
because any moment within an hour's 
effort you may be unexpectedly rewarded 
with success. 

Avoid Impatient vertical pushes ; the 
force must be upward and Inward, in- 
creased gradually from zero to the maxi- 
mum the age, lex, etc., may Indicate. 
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If a second person he present and can 
do It, the tongue should be held out of one 
corner of the mouth by the thumb and 
finger, armed with a piece of dry cotton 
or linen rag. 

Earache. 

Evaporate the alcohol from a teaspoon- 
ful of laudanum ; add half as many drops 
as you started with of glycerine or sweet 
oil ; make this milk-warm, and pour into 
the ear, taking hold of the upper tip and 
pulling toward the crown of the head : or, 
wet a scrap of linen in a teaspoonful of 
laudanum, dry before a fire, cut into bits, 
place in the bowl^of a tobacco-pipe, light 
it, cover with a coarse handkerchief, in- 
sert end of the stem (mouthpiece), suit- 
ably protected so as not to hurt, into the 
ear. Then apply this lips to the bowl and 
blow the smoke from the burning opium 
of the laudanum into the ear. 

Eye, Foreign Bodies in. 

Particles of cinder, dust or fragments 
of metal often get into the eye, and cause 
a great deal of trouble. Generally 'they 
are dislodged and washed out by the extra 
secretion of tears due to the irritation, 
but sometimes it is necessary to resort to 
some process of extraction. A popular 
and often successful plan is to take hold 
of the lashes of the upper lid and separate 
it from the eyeball, so that the lashes of 
the lower lid wilt slip up into the space, 
acting as a brush to the inner surface of 
the upper eyelid. This cannot, as a rule, 
remove anything from the eyeball. A 
better way is to hold a knitting needle or 
a match over the upper lid, close to and 
just under the edge of the orbit, firmly, 
but without much pressure. Then seize 
the lashes of that lid with the fingers of 
the disengaging hand, and gently turn the 
lip upward and backward over the needle, 
or the substitute used. Movement of the 
eyeball by the sufferer, in a strong Ifght, 
usually reveals the presence of the intrud- 
ing body, so that by means of a corner of 
a silk or cambric handkerchief it ‘can be 
detached and removed. 

Should the foreign body be imbedded 
in the mucous membrane covering the eye- 
ball or the .eyelid (conjunctiva), a steady 
hand and a rigid instrument will usually 
lift It out A very useful spud for such 
a purpose Is the butt of a clean pen. A 
drop or two of cocaine solution, five of ten 
per cent., will deaden the sensibility of the 
eye, and materially facilitate the removal 
of the foreign body. This solution dilates 
the pupil, but the effect passes off In a 
few hours. 


(Fish Poisoning) 


Face-ache. 

This usually is neuralgic, and the appli- 
cation of heat is always grateful. A small 
hop-pillow heated and held to the face is 
useful; or the face may be bathed with 
laudanum, tincture of arnica or any 
soothing substance. Mustard plasters 
should not be used, as they leave a con- 
spicuous mark, and may blister. Ordinary 
Cayenne pepper mixed into a stiff paste 
with an equal bulk of Indian meal add 
honey is quite as active and useful, and 
does not blister the skin. 

Fainting. 

1. The head of the person who has 
fainted should be kept lower than the rest 
of the body. Should he be sitting in a 
chair at the moment, stand behind the 
chair, extend your hands over in front, so 
as to grasp the sides of the chair, take a 
. step backward, and then slowly depress 
the back, the head being supported until 
' the floor is reached. An assistant holding 
the knees will prevent the patient slipping 
from the seat of the chair. It is so rapid- 
ly and easily done, besides so effective In 
its operation, that little else remains to 
do, Usimliy the back of the patient’s 
head scarcely reaches the floor before con- 
sciousness returns. If it does not suffice, 
some stimulant slinuld be given, as stated 
in the treatment of “ Shock.” 

. 2. Stimula7it hi Fainting Spells . — 

Medecine moderne say.s that from 15 to 
20 drops of cither of the following rem- 
edies produces rapid recovery from a 
fainting spell 

a. — Alcohol, 5 parts ; ether, 5 parts ; 
chloroform, 5 parts ; menthol, 1 part ; 
liquor ammoniac, 1 part. Mix, Pour on 
a handkerchief and let patient Inhale 
same. 

b. — Alcohol, 10 parts ; ether, 5 parts ; 
menthol, 1 pari ; pyridin, 2 parts ; acetic 
acid, glacial, 3 parts. M. Sig. As above. 

Fish, Poisonoos. 

Several varieties of fish, at all seasons 
of the year, are reputed to be poisonous. 
These should, of course, always be let 
alone. Should they have been eaten by 
accident, the best treatment is that given 
under the head, of “ Poisoning by Mush- 
rooms.” 

Shellfish, at certain seasons of the year, 
after spawning, are considered poisonous ; 
at least, they are unwholesome. This 
process of nature is known to be very ex- 
hausting, and during it, or just afterward, 
the shellfish is so reduced in vitality as to 
be unable to resist the ordinary tendency 
to decomposition. Oysters in hot weather 
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(Fish Bones in Throat) 


are often unwholesome, perhaps from the 
causes suggested. 

Fish Bone In the Throat. 

A raw egg taken immediately will carry 
down a fish bone that cannot gotten up 
from the throat 

Foal Air in Drains and Privies. 

This usually consists of sulphuretted 
hydrogen, and arises from the decompo- 
sition of the residual matters found in 
these situations. Great caution, on this 
account, should always be observed on 
opening and entering such places, or 
places in possible communication with 
them, especially if they have been long 
closed. A small quantity of pure sul- 
phuretted hydrogen, if inhaled, is usually 
fatal ; but in the cases referred to the gas 
usually exists diluted with fcommon air. 
The breathing becomes difficult, the person 
loses his strength, falls, becomes Insensible 
and cold, the Ups and face are blue, and 
the mouth is covered with bloody mucus. 
The person should be removed as quickly 
as possible b^ond the influence of the 
foul air, and the treatment described for 
asphyxia by carbonic-acid gas should be 
. applied. 

The possibility of such a disaster should 
always be borne in mind in opening long- 
closed or privy- vaults, and the danger 
lessened by taking a few pounds of 
chloride of lime (bleaching powder), dis- 
solving it In a pailful of water, and dash- 
ing it into the cavity. In the absence of 
this, lime and water in ^e form of the 
common “ whitewash ” may be employed. 
The gas readily combines with lime, to 
that extent freeing the air of the poison- 
ous compound. 

Fractures. 

Very little can be done in case of frac- 
ture till a physician arrives. In a simple 
fracture only the bone is broken and there 
is no break in the skin ; in a compound 
fracture the skin is also broken, and some- 
times the bone protrudes. There is always 
some shock and great pain In the broken 
bone. If surgical assistance can be ob- 
tained without removing the patient, he 
should be left lying quietly. All that need 
be done is to cut the clothing over the 
affected part -and put on It cloths wet 
with cold water, which will allay the pain 
to some extent. If no surgeon can be had, 
It will be necessary to make a splint which 
wHl hold the Umb Immovable. Two pieces 
of board will answer. They should be 
wen padded with cotton batting, or any- 
thing else which will be soft enough to 


(Ice, Slipping on) 


take off the pressure of the direct boards. 
Canes or umbrellas have been used in ex- 
treme cases. The patient should then be 
placed very gently on a Utter made of a 
shutter or bench, and carried very care- 
fully home. The treatment for a com- 
pound fracture Is about the same as for 
a simple fracture. 

Freezing. 

In general freezing (short of actual 
death), keep the patient away from the 
heat. Take him to a cold room and rub 
him vigorously, especially the extremities, 
with snow, or cloths wet with cold water. 
The friction will re-e«ablish the circu- 
lation slowly ; whereas the rapid thawing 
out caused by immediate application of 
heat is apt to be followed by sloughing of 
the frozen parts. 

The above applies to dry heat, i.e., 
direct from a Are. It is advised by some, 
however, to put the frozen person at 
once in a warm or hot bath, and leave 
him there until thoroughly warmed 
through. If the breathing has stopped or 
is vdi*y slow, try to re-establish it or help 
it by artificial respiration. When the 
patient begins to breathe naturally and to 
regain consciousness, give stimulants, a 
little brandy or whisky, or hot beef tea, 
or hot milk, or hot coffee, very little at a 
time and frequently ; that is, one or two 
teaspoonfuls every two or three minutes, 
until he has revived enough to take a 
larger quantity with ease. Until sure that 
no i>ortion of the body — for example, a 
hand or foot — is still frozen, do not ex- 
pose the patient to the direct heat of a 
fire, but bring him into warmer air grad- 
ually. When fully restored from the acute 
frozen condition, a few days of rest and 
careful feeding and good nursing will gen- 
erally end in full recovery. 

Gas. 

Persons retiring at night very often 
leave the gas “ turned down,” and the 
flame becomes extinguished. Enough gas 
may then escape to give trouble to the 
sleeper, -unless the room is well ventilated. 
Persons have been known to “blow It out” 
as they would a candle, and suffocation 
more or less complete has followed. Treat 
as In the asphyxia from carbonic-acid gas, 
just describe. 

Ice, Protection ilgalnst Slipping on, Etc, 

Let SO grams of thick turpentine, 200 
grams of rosin, 60 grams of benzine and 
250 grams of alcohol stand in a bottle In 
a warm place until a dissolution of the 
turpentine and the rosin taken place. 
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(Lightning) 


With this solution coat the shoe sole's 
several times and allow the liquid to soak 
In, This medium, which has been named 
" leather-sole fluid ” by E. Soxhlet, also 
preserves the leather. 


Lightning, 

A person struck by lightning is usually 
rendered unconscious or nearly so. A 
temporary paralysis of the body may re- 
sult for a while. When death takes place 
it is from shock to the brain and nervous 
system. When the person exhibits little 
or no sign of life, the clothing should be 
removed rapidly md the body subjected 
to a dashing of cold water, then dried and 
placed in bed and warmth applied, par- 
ticularly to the pit of the stomach, by 
means of hot cloths or rubber bottles filled 
with hot . water. Artificial respiration 
should be kept up for an hour or so, or 
until natural breathing is resumed. Re- 
coveries after an hour of supposed death 
are on record. Brandy or aromatic spirits 
of ammonia should be given. 


Meats, Poisonous. 

The eating of meat from diseased ani- 
mals is often followed by symptoms of a 
poisonous character. Animals otherwise 
in perfect health, but which have been 
butchered and prepared for food after 
long and exhaustive confinement, are unfit 
for eating. Not only is the meat of such 
animals lacking in mitritive character, 
when compared with the meat of animals 
killed from the pasture without excite- 
ment, or after being kept until proper 
recovery from the eflFects of the journey 
to market, but it is much less savory, and 
shows a disposition to decompose much 
more readily. It has been estimated by 
competent authorities that between the 
two kinds of meat there is, so far as nutri- 
ment is concerned, a difference of nearly 
fifty per cent, in favor of the meat of 
healthy animals butchered after complete 
recovery from the excitement and fatigue 
of drive or carriage to market. The ad- 
ditional cost per pound of meat to cover 
the expenses of extra care and precaution 
beforl butchering would amount to but a 
small fraction of the percentage named, 
leaving the rest of it a true profit to the 
consumer. 

The eating of this overdriven meat is 
sometimes followed by symptoms of irrita- 
tion of the stomach and bowels ; but these 
symptoms can scarcely be said to be of a 
poisonous character, in the ordinary sense 
of the woi^, however much the use of 


(Poison Ivy) 


such meal may temporarily derange the 
health. < 

Mushrooms. 

When poisoning from eating mushrooms 
takes place, the contents of the stomach 
should at once be evacuated with an 
emetic. After vomiting has comenced, 
it should be promoted by draughts of 
warm water or barley waterf but particu- 
larly by drinking copiously of warm milk 
and water, to which sugar has. been added. 

What has passed into the bowels should 
be hurried out as fast as possible, with 
some cathartic, before further absorption 
into the blood can take place. 

If there is much prostration, some 
easily procured stimulant may be useful, 
as aromatic spirits of ammonia or brandy. 
A very excellent antidote is tincture of 
belladonna, ten drops in a little water 
every hour, until four or five doses have 
been taken. 

Poison Ivy. 

1. — Symptoms : Contact with, and 
with many persons the near approach to, 
the vine gives rise to violent erysipela- 
tous inflammation, especially of the face 
and hands, attended with itching, red- 
ness, burning and swelling, with watery 
blisters. Treatment : Give saline laxa- 
tives and apply weak lead water and 
laudanum, or lime water and sweet oil, 
or bathe the parts freely with spirits of 
niter. Anointing with oil will prevent 
poisoning from it. 

2. It is claimed that if those parts 
which have been touched by the poison- 
ous plant be promptly washed with 70 
per cent, alcohol there will be no mani- 
festations of the poisonous symptoms. 
Alcoliolic solution of sugar of lead is said 
to give nrampt relief when the poison has 
been eWetive. 

3. — One of the best preparations is the 
-fluid extract of serpentarla, freely ap- 
plied to the affected part. 

4. — Bicarb, soda, 375 gr. ; powdered 
borax, 150 gr. ; carbolic acid, 160 min. ; 
rose water, 33 1-3 fl.oz. Mix and filter. 
Apply freely to the poisoned parts. If 
much inflamed wet a cloth and keep in 
contact with the parts affected. 

5. — Poison Oak. — a. — Dr. James J. Le- 
vlck, of Philadelphia, writes to The Medi- 
cal News : In a case of poisoning of the 
hands from Rhus toxicodendron — poi^n 
oak— recently under my care, which had 
reached the vesicular stage and was at- 
tended with much swelling and burning, 
the happiest results promptly followed 
the free dusting of the powder of aristol 
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on the effected parts. The change was 
almost magical, so sudden and so prompt 
was the relief afforded, 
b. — Saturated solution of lead acetate 
in 50 or 75 per cent, alcohol. The milky 
fluid should be well rubbed into the 
fected part, and the operation should be 
repeated several times during the course 
of a few days. The itching is at once 
relieved and the further progress of the 
malady arrested. The remedy" had been 
tried in a large number of cases and had 
always proved successful. It must be 
remembered, however, that it is a violent 
poison when taken internally, and hence 
care in its use must be exercised. No 
doubt an ointment of lead acetate, pre- 
pared with lanolin or other bland oint- 
ment base, would be equally effective. 


POISONS AND ANTIIWTES 
General Principles, 

The following notes on treatment in 
cases of poisoning, by Edmund White, 
B.Sc. (Lond,), F.I.C., are reprinted, by 
permission, from the •" Pharmacopoeia of 
St. Thomas’s Hospital : 

1. Remove by lavage or emesis any 
poison which remains in the stomach, or 
chemically neutralize it. 

For lavage, use a soft stomach- tube and 
warm water containing the appropriate 
chemical antidote, if such be available, in 
solution or suspension. 

For emetics,* see list below. 

(Caution ! avoid lavage and emesl.s in 
poisoning by corrosive substances.) 

- 2. Administer the physiological anti- 
dote. if one be known. See ILst below. 

3. Hasten elimination of the poison. — 
Intravenous Infusion of normal saline so- 
lution in poisoning with alkaloi^ Aper- 
ients. (Caution ! Avoid castor olftn phos- 
phorous poisoning.) 

4. Treat other symptoms as they arise : 

Collapse. — Hot i^ttles. Caution ! Be- 
ware <rf burning an uncon^lous patient. 
Hot blankets. Strong coffee by mouth or 
rectum. Elevate foot of bed. 

Syncope. — Recumbency. Subcutaneous 
Injections of ether or strychnine. Arom. 
sp. of ammonia in water, by the mouth. 
Faradism. Mustard papers to precordial 
region. 

Respiratory Failure. — Artificial respi- 
ration. Cold affusion. Tracheotomy, If 
there Is laryngeal obstruction. Oxygen 
inhalation. 

Pain, If severe. — Morphine hypodermic- 
ally. 

5. When poison has been eliminated. 


(Antidotes) 


as far as possible, give demulcents (see 
following list). 


List of Antidotes. 

The following articles are the most use- 
ful antidotes in cases of poisoning. The 
quantities given are for adults and for a 
single dose, which must be repeated, with- 
in the limits of safe dosage, according to 
the severity of the symptoms and the 
quantity of poison Ingested. 

Emetics. 

1. Apomorphine Hydrochloride, 1-10 
gr. for hypod. Inj. 

2. Powd. Ipecac. *fnat Pulv. Ipecac. 
Co., 30 gr. in water. 

3. Liq. Ext. of Ipecac., 20 m. in water. 

4. Mustard, one tablespoonful in 8 oz. 
water. 

5. Common Salt, one tabiqspoonful in 
warm water. 

6. Zinc Sulphate, 30 gr. In 8 oz, warm 
water. 

If there is delay In obtaining emetics 
tickling the fauces may be resorted to. 
Demulcents. 

7. Milk. 

8- Olive Oil. 

9. Thick Gruel (fine oatmeal, 1 oz., 
mixed and boiled with 10 oz. of water). 

10. White of Egg. 

11. Brandy, % oz. in 2 oz. water, 

12. Strychnine Hydrochloride, 1-60 gr. 
for hypod, InJ. 

13. Ether, 30-60 m., for hypod. inj. 

14. Arom, Spt. of Ammonia, 60 m. in 
water. ' 

15. Smelling bottle, for ammonia in- 
halation, 

16. Coffee, 2 oz. to be boiled with ^ 
pint water 

17. Mustard Papers, to be moistened 
with tepid water. 

Chemical Antidotes. 

18. Chalk, Whiting, or Wall Plaster. 
^ oz. stirred up in water. 

19. Sodium or Potassium Bicarbonate, 
120 gr. In water (only used for acids in 
absence of magnesia and chalk, on account 
of the rapid evolution of gas). 

20. Magnesia, M oz. stirred up in 
water. 

21. Sacch. Sol. of Lime, 1-2 fl.drra. in 
water, 

22. Citric or Lemon Juice, 1 oz. di- 
luted with water. 

24. Magnesium or Sodium Sulphate, 
oz. in 8 oz. of water 

25. Hydrated Ferric Oxide, produced 
when required by adding to ^ oz. SoL of 
Ferric Chloride in 8 oz. of Wato*, M oz. 
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Magnesia or 2 fl.drm, Sol. of Ammonia 
(not Liq. Ammon, Fort.). 

26. Copper Sulphate, 2% gr. in 2 or 
3 oz. of water. 

27. French Turpentine or Sanitas, 30 
m. in 1 oz. of water, repeated about four 
times in the first hour. 

28. Potassium Permanganate, 5 gr. in 
% pint of water. 

29. Tannic Acid, 20 gr, in water, or 
strong overdrawn tea. 

Physiological Antidotes. 

30. Amyl Nitrite Capsules, 3 m., for 
inhalation. 

31. Atropine Sulphate, 1-60 gr. ■ for 
hypod. inj. # 

32. Chloral Hydrate, 40 gr. in 3 oz. of 
water, by rectum or mouth. 

33. Chloroform for inhalation. 

34. Digitalis Tincture, 20 m. for 

hypod, inj. 

35. Morphine Tartrate, 1-3 gr. for 

hypod. InJ. 

36. Pilocarpine Nitrate, ‘4. gr. for 

hypod. inj. 

37. Potassium Bromide, 30-60 gr. in 
water, by the mouth. 

Normal Saline Solution. ^ 

38. Common Salt, 60 gr. in 1 pint of 
sterilized water at body temperature. 


Treatment in Special Cases. 

The various poisons are arranged in 
groups, alphabetically, under the name of 
the active principle or typical member of 
each group. Apply in all cases the gen- 
eral principles of treatment, modified or 
supplemented as described under each 
group. The numbers refer to the numeri- 
cal arrangement of the substances In the 
list of antidotes. 

Acids, Mineral. — Hydrochloric, Nitric, 
Sulphuric, Spirit of Salt, ^Muriatic, Aqua 
Fortls, Acetic, Butter 'of Antimony, 
Soldering Fluid, Battery Fluids. 

Caution ! Lavage or emesis inadmis- 
sible. Chemical antidotes, 20, 18, 19, 21. 
Demulcents, 7, 10, 9. 

Acid, Oxalic . — Salt of Sorrel, Salt of 
F.,emon. 

Caution ! Lavage or emesis only if 
case is treated soon after Ingestion of 
poison, and then cautiously. Chemical 
antidotes, 18, 21, not 19 or 20. 

Acid, Carbolic.— Creosote,' Disinfecting 
Fluids. 

Lavage with care. Wash out with 24. 
Demulcents. 8, 7. Stimulants freely. 
Intravenous or rectal Injection of saline 
solution. 

Acid, Hydrocyanic. — Cyanides, Bitter 
Almond Oil. 
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Treatment for respiratory failure. 
Stimulants, 13, 14, 15, 11. 

Aconite. — Monkshood, Aconitine. 

Treatment for respiratory failure. 
Stimulants, 12, 11. Saline infusion. 

Alcohol. 

General principles, especially cold affu- 
sion, Faradism and artificial respiration. 

Alkalies. — Potash, Soda, Ammonia, 
Hartshorn, Weed-killer. 

Caution ! Lavage or emesis inadmis- 
sible. Chemical antidotes, 22, 23. De- 
mulcents, 8, 7, 10. Stimulants. 

Antimony Salts. — Tartar Emetic, But- 
ter of Antimony. 

General principles, especially stimu- 
lants and treatment for collapse. Cau- 
tion ! Avoid lavage after Butter of 
Antimony ( see Acids) . Emesis gener- 
ally occurs from action of poison ; give 
copious draughts of warm water. Clhemi- 
cal antidote, 29. Demulcents, 7, 10, 

Arsenic Compounds. — White Arsenic, 
Weed Killers, some Vermin Killers, 
ShepQ Dip.s, some Fly Papers. 

General principles, unless in poisoning 
by strongly alkaline weed killers, when 
lavage must be applied cautiously or not 
at all. Chemical antidote, 25. Demul-* 
cents- 

Atropine. — Nightshade, Belladonna, 
Stramonium, Hyoscyamus. 

General principles, especially treat- 
ment for respiratory failure. Chemical 
antidote, 29. Physiological antidote, 36. 

fiarhun 

General principles. Chemical anti- 
dote, 21. 

Camphor. — Camphorated Oil (Lin. 
Camph.). 

General principles. 

Cantharides. 

General principles. Caution ! Pro- 
ceed carefully if mouth or esophagus be 
blistered. Demulcents. 

Chloroform. 

General principles, especially fresh air, 
stimulation and artificial respiration. 
Physiological antidote, 30. 

Cocaine. 

General principles, with stimulants, 14, 
15, 12. Physiological antidote, 30. 

Copper. — Blue Vitriol, Verdl^is. 

General principles. Chemical antidote, 
19 (or Potassium Ferrocyanide, 10 gr. in 
2 OZ. of water). Demulcent, 7, copi- 
ously. 

Digitalis. — Foxglove. 

General principles. Chemical anti- 
dote, 29. 

Gases.— Carbon Monoxide, Carbon Di- 
oxide, Coal Gas, Sewer Gas, Acetylene, 
Chlorine, Nitrous Fumes; 
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Goneral principles, particularly artifi- 
cial respiration and oxvsren inhalation. 

Hypnotics. — Chloral Hydrate, Chloral- 
amide, Sulphonal, Paraldehyde. 

General principles. Stimulants, parti- 
cularly 12. 

Iodine. 

General principles. Chemical antidote, 
21. Demulcents, copiously. 

iTTiiants, Vegetable. — Unidentified 
Plants. Violent Purgatives, Nicotine. To- 
bacco, Savin. Squill. 

General principles. Demulcent, 7, free- 
ly by stomach tube. 

Lead Salts. 

General principles. Chemical anti- 

dote. 24. 

Afercury Salts. — White Precipitate, 
Red precipitate. 

General principles. Demulcents, 10 
and 7, freely. 

Mineral Oils. — Benzoline, Paraffin, Pe- 
troleum. 

General principles. Demulcent. 8, 

freely, followed by free lavage witl^milk. 

Morphine. — Opium, Codeine, Syirip of 
Poppy, Soothing Syrups, Chlorodyne. 
Laudanum, Paregoric. 

* General principles. Chemical anti- 

dote. 28, freely washing out after use. 
Physiological antidote, 31. Stimulants 
freely, but do not overdo rousing, forced 
movements and exposure. 

P/iospfiorus. — Rat Pastes. 

General principles. Chemical anti- 
dotes, 26, 27. Demulcents. Caution ! 

avoid oil. 

Ptomaines. — Stale Food, Canned Food. 

General principles. especially treat- 

ment for collapse. Chemical antidote, 29. 

Silver Salts. 

General principles. CThemlcal anti- 

dote, 55. 

Strychnine. — Vermin Killer. 

General principles. Chloroform by in- 
halation, emesis by apomorphine, or 
lavage as soon as patient is under In- 
fluence of chloroform. Chemical anti- 
dote, 29. Physiological antidote, 37 
or 32. 

TurpentlTie. — Polishing Fluids or 
Pastes. 

General principles. Lavage with milk. 

Zinc Salts.— White Vitriol, Burnett’s 
Fluid, Soldering Fluid. 

Caution ! Lavage and emesis Inadmis- 
sible except In poisoning with neutral zinc 
salts. Chemical antidote, 19. Demulcent, 
7, copiously. 

Hedicinal and Fatal Doses ol Polsoiis ; 

Acetic Acid, Glacial. — Symptoms : Cor- 
rosion, perforation, odor, abdominal pain, 
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collapse. Treatment ; Not stomach pump : 
soap and water, lime, magnesia, milk, oil, 
thick gruel. Morphia against shock. 

Aconite, monkshood, wolfsbane, blue 
rocket.— ^Symptoms : Tingling and numb- 
ness, warmth at pit of stomach, paralysis 
from below up. Pulse and respiration 
depressed ; mind clear. Treatment : Stom- 
ach pump or emetic ; stimulants ; atropla, 
hypodermic. Keep warm and recumbent. 
Digitalis hypodermic ; 4imyl nitrite. Ar- 
tificial* respiration. 

Alcohol, brandy. — Symptoms : Intoxi- 
cation, giddiness ; lips livid ; convulsions ; 
coma : stupor. Treatment : Stomach 

pump or apomorphla ^hypodermic ; bat- 
tery. coffee, douche, amyl nitrite. 

Almonds, oil of bitter. See Hydrocy- 
anic Acid. 

.Ammonia. — Symptoms: Burning pain 
in mouth, stomach and chest Mem- 
branes swollen, red ; difficult breathing, 
bloody vomiting ; pulse slow ; pallor, loss 
of voice. Treatment : Not stomach pump. 
Vinegar, lemon juice : remulcent drinks ; 
tracheoioniy, inhalation of steam or 
chloroform ; morphia, hypodermic, for 
iho^. 

Antimony, Tartar Emetic. — Symp- 
toms : Metallic taste, vomiting, choking 
sensation ; pain in stomach, purging ; 
thinst, cramps, cold sweat ; head conges- 
tion, faintness ; . pulse and breathing 
weak ; collapse. Treatment : Tannic or 
gallic acid ; tea, coffee, demulcent drinks ; 
stimulants : morphia, hypodermic. 

Antipyrine, — Antlpyrlne, antlfebrin. 
acetanllid and many other anti remedies 
which are used for headaches and neural- 
gia are poisonous in large doses. They 
act chiefly by depressing the heart’s ac- 
tion. Besides emetics, the treatment con- 
sists of the free administration of stimu- 
lants, such as aromatic spirits of ammo- 
nia, coffee, whfsky, etc. 

Aguafortis. See Nitric Add. 

Arsenic, Vermin Killers, etc. — Symp- 
toms : Faintness, depression, burning 
pain ; vomiting, purging ; cramp, tight- 
ness in throat, thirst; pulse slow, breath 
painful, skin clammy ; collapse. Treat- 
ment : Stomach pump, or apomorphla, 
hypodermic. Empty and wash the stom- 
ach well. Dialys, iron; magnesia, castor 
oil. Stimulants : Mucilaginous drinks. 
Warmth. Morphia, hypodermic. 

Arum Jfoctrfolum, Cuckoo paint; lords 
and ladies, cows and calves; wake-robin. 
—Symptoms : Vomiting, purging, con- 
vulsions ; pupils dilated ; coma ; tongue 
swells. Treatment : Emetic, castor oil, 
eoffee. 

Atropine, Belladonna. See Belladonna. 
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Barium, Baryta. — Symptoms ; Vomit- 
ing, pain in bowels, pulling ; pulse and 
breathing distorted ; cramps, paralysis, 
giddiness. Treatment : Stomach pump 
or emetic ; sulphates ; warmth. Stimu- 
lants : Morphia, hypodermic. 

Belladonna, Deadly Niglitshade. — 
Symptoms : Mouth, throat hot ; eyes 
sparkling, face flushed, pupils dilated ; 
delirium, staggering; rash (?). Treat- 
ment : Stomach pump or emetic. Stimu- 
lants : Coffee ; pllocarp., hypodermic ; ar- 
tificial respiration. 

Benzol, Benzine. — Symptoms : Nar- 
cotic ; twitching, difficult breathing, 
head noises. Treatment : Stomach pump 
or emetic. Stimulants : Atropia, hypo- 
dermic ; douches, battery, artificial respi- 
ration. 

Brucine. See Strychnine. 

Calabar Bedn. See Physostigmine. 

Camphor. — Symptoms : Odor ; faint- 
ness. languor, delirium, convulsions, cold- 
ness ; pulse quick, breathing difficult. 
Treatment : Stomach pump or apomor- 
phia, hypodermic. Stimulants : Warmth ; 
douche. 

Cantharides, Spanish ' Fly. — Symp- 
toms : Burning pain, throat and stom- 
ach : diarrhea, salivation, albuminous 
urine ; high temperature, headache, quick 
pulse ; insensibility, convulsions. Treat- 
ment ; Stomach pump (?) or emetic: 
demulcent drinks, no oil ; morphia : 
baths ; linseed poultice. 

Carbolic Acid. — Symptoms : Burning 
pain in mouth and stomach ; mucous 
membrane, white, hardened ; skin, cold ; 
pupils, contracted ; urine, dark ; insensi- 
bility ; coma ; collapse. Treatment : 
Stomach pump or emetic ; soda or sacch. 
lime ; white of egg ; castor oil ; stimu- 
lants ; warmth ; batter^ ; atropia, hypo- 
dermic ; nitric amyl ; bleeding. 

Carbonic Acid. See Main Alphabet in 
this chapter. 

Cattstic Potash or Soda. See Potash, 

Chloral. — Symptoms : Sleep ; loss of 
muscular power ; reflex action ; sensibil- 
ity diminished ; stertorous breathing. 
Treatment : Stomach pump or emetic ; 
warmth ; rousing ; coffee ; strychnine, 
hypodermic ; nitric amyl ; artlflcial respi- 
ration. 

Chlorine. — Symptoms : Tightness ; Irrl* 
tation, chest ; cough ; difficult breathing, 
swallowing. Treatment : Fresh air ; In- 
hale steam ; dilute ammonia ; sulphur ; 
hydrogen ; chloroform ; ether, ' 

Chloroform. — If swallowed : Stomach 
pump or emetic ; carbonate soda solution ; 
rousing ; mustard to the heart ; nitric 
amylt If inhaled : Fresh air ; douche ; 
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artlflcial respiration ; nitrite amyl ; bat- 
tery. 

Choke Damp. See Carbonic Acid. 

Coal Gas, — Symptoms : Giddiness ; In- 
sensibility ; difficult breathing ; asphyxia ; 
coma. Treatment : Mustard to the heart. 
Also as for carbonic acid. 

Cocaine. 

1. — Cocaine Is the active principle of 
Erythroxylon Coca, and is a prompt poi- 
son in overdose. It is largely used by 
surgeons as _ a local anesthetic In small 
operations, especially on the eye and 
nose. It has the power of reducing tem- 
porarily the congestion'' and swelling of 
inflamed mucous membranes. For that 
reason it is often introduced Into pow- 
ders and liquids which are to be sniffed 
up the nose for cold In the head or hay 
fever. These must be used with great 
care or else the cocaine habit will be 
formed, which is quite as serious as the 
opium habit. Acute poisoning may oc- 
cur, though rarely, when used In this 
way. 

In doses of four or five grains, taken 
internally, it has caused poisonous symp- 
toms. These resemble closely those of 
opium poisoning, but the pupil of the eye 
is dilated instead of contracted and the 
respirations are not so diminished. The 
treatment Is essentially the same as for 
opium poisoning, though the need for ai^ 
tlflcial respiration Is not so great. 

2. — Equal parts of amyl nitrite and 
alcohol. M. et slg. : Inhale the vapors 
thus produced. 

Coccultis /ndicus. See Picrotoxine. 

ColcMcum, Meadow Saffron.— Symp- 
toms : Vomiting ; purging ; throat Irrita- 
tion ; thirst ; sweat ; twitchings ; de- 
lirium. Treatment : Stomach pump or 
emetic ; tannic, gallic acid ; demulcent 
drink ; stimulants ; morphia. 

Colocynth. — Symptoms ; Vomiting ; 
purging ; cold ; weak pulse ; collapse. 
Treatment : Stomach pump or emetic ; 
camphor, and similar to colchicum. 

Conine, Hemlock, — Symptoms : Stag- 
gering ; loss of muscular power ; sight ; 
difficult breathing, swallowing ; asphyxia. 
Treatment: Stomach pump or emetic; 
tannic, gallic acid ; warmth, artlflcial 
respiration ; stimulants ; atropia, hypo- 
dermic. 

Copper. — Symptoms ; Colic, griping ; 
metallic taste; vomltlnig, purging; thirst, 
sweating, coldness, giddiness, coma. 
Treatment : Stomach pump or emetic ; 
demulcent drink ; morphia, hypodermic ; 
linseed poultice. 

Chromium, Chromates. — Symptoms : 
Vomiting ; purging ; cramps ; depression ; 
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suppression urine; pupils dilated. Treat- 
ment : Stomach pump or emetic ; mag- 
nesia carbonate ; chalk ; gruel. 

Croton oa. — Symptoms : Abdominal 
pain, purging, vomiting; cold skin, col- 
lapse. Treatment : Stomach pump or 
emetic ; camphor, stimulants, morphia ; 
gruel ; linseed poultice. 

Curartne. — Symptoms : Paralysis of 
motors and respiration. Treatment : Ar- 
tiflcial respiration ; stimulants ; ligature 
and wash wound. 

Cyanidea. See Hydrocyanic Acid, 

Daturine. See Atropine, 

Digitalis (Foxglove). — Symptoms : Ab- 
dominal pain, purging, vomiting ; head- 
ache, small pulse, delirium, convulsions ; 
cold skin, sweat ; pupils dilated. Treat- 
ment : Stomach pump or emetic ; stimu- 
]ant.s ; tannic acid ; keep patient lying. 

Ergot. — Symptoms : Tingling, cramps, 
vomiting, diarrhea. Treatment : Stom- 
ach pump or emetic; tannic, gallic add; 
nitrate amyl ; stimulants ; keep warm, 
lying down. 

Ether, — Symptoms : Anesthetic action. 
Treatment ; Artiflcial respiration ; fresh 
air ; douche, stimulants ; blows on chest 
if heart stops. 

Fly Potoders. — Generally treatment for 
arsenic. 

Gas. See Coal Gas. 

Gelsemium. — Symptoms : Giddiness ; 
pain eyes and brows, double sight, weak- 
ness, suffocation, coma. Treatment : 
Stomach pump or enq^tlc ; douche ; stimu- 
lants : artificial respiration. 

Hydrochloric Acid, Muriatic acid ; spir- 
its ; salts. — Symptoms ; Burning pain, 
vomiting, thirst Treatment : Not stom- 
ach pump (?) ; bicarbonate soda; mag- 
nesia, lime water, soap water, demulcent 
drinks ; morphia, hypodermic. 

Hydrocyanic Acid, Prussic acid. — 
Symptoms : Inaensiblllty ; pupil dilated, 
skin cold, sweating, difficult breathing. 
Treatment : Stomach pump or emetic ; 
ammonia inhaled ; stimulants ; atropla, 
hypodermic ; artlflcial respiration ; bat- 
tery. 

Hyoacyamine, See SeUeMionna. 

Iodine. — Symptoms ; Stomach, throat 
pain, vomiting, purging, giddiness, faint- 
ness (starch test). Treatment : Stom- 
ach pump or emetic ; starch ; nitrite* 
amyl ; morphia. 

/aborandi. — Same treatment as pilo- 
carpine ; stomach pump or emetic. 

iafrumum.— 'Symptoms : Purging, vom- 
iting, drowsiness, convulsions. Treat- 
ment : Douche ; stimulants ; coffee. 

Lead. — Symptoms : Metallic taste, 
thirst, colic, cramps, cold sweat, paraly- 
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sis. Treatment : Stomach pump or 
emetic ; sulphates ; Iodide potassium ; 
morphia. 

Lemons, Salt of. See Oxalic Acid. 

Lobelia. — Symptoms : Vomiting, giddi- 
ness, tremors, convulsions, depression, col- 
lapse, Treatment : Stomach pump or 
emetic, tannic acid ; warmth ; stimulants ; 
keep lying down. 

Morphia. See Opium. 

Muscarine, Fly fungus, mushrooms. — 
Symptoms : Colic, purging, vomiting, ex- 
citement, coma. Treatment : Stomach 
pump or emetic ; stimulants, castor oil, 
warmth ; atropia, hypodermic. 

Nicotine. See Tobacco. 

Nitrate of Potassium, Saltpeter. — 
Symptoms ; Nausea, purging, vomiting, 
coldness, tremors, convulsions, paralysis, 
collapse. Treatment : Stomach pump or 
emetic ; demulcent drinks, stimulants, 
warmth, nitrite amyl ; atropia, hypoder- 
mic. 

Nitric Acid. — Symptoms : Corrosion, 
vomiting, abdominal pain ; difficult 
breathing. Treatment : Not stomach 
pump ; magnesia, lime water, gruel, oil ; 
morphia, hypodermic ; tracheotomy. 

Nitro-benzol, Artilicial Essence Al- 
monds. — Symptoms : Nausea, difficult 
breathing, drowsiness, stupidity ; coma. 
Treatment : Stomach pump or emetic ; 
stimulants ; douche ; artificial respira- 
tion ; battery ; atropia, hypodermic. 

Nitrous OxUle. — Symptoms : Anesthe- 
sia. Treatment : Fresh air, oxygen ; arti- 
ficial respiration. 

Opium. 

1. — This substance, or the numerous 
preparations such as morphine, etc., is 
one of the most frequent causes of poi- 
soning. A common mistake Is that of 
confounding laudanum and paregoric. A 
leaspoonful of laudanum contains six 
grains of opium, but a teaspoonful of 
paregoric contains only one-quarter of a 
grain. 

Treatment. — What is In the stomach 
must be taken out, to prevent further ab- 
sorption, and what Is in the blood mxist 
be worked out, under proper guidance, by 
the processes of nature constantly en- 
gaged with such products. The patient 
must be kept warm by blankets and hot- 
water ^ttles, care being taken that the 
latter do not blister him. An active 
emetic, like ground mustard, must be 
given at once, remembering that trouble 
may be found in getting It to act because 
of the diminished sensibility to its pres- 
ence from the local stupefying action ol 
the opium upon the mucous membrane 
of the stomach. The action of the mus- 
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tard should be assisted by tickling the 
inside of the throat with the finger or a 
feather, 

2. — Symptoms ; Intoxication ; sleep ; 
pupils contract ; respiration and pulse 
slow, depressed. Treatment : Stomach 
pump or emetic ; rouse ; Inhale ammonia ; 
douche ; battery ; atropia, hypodermic ; 
nitric amyl ; artificial respiration. 

Oxalic Acid. — Symptoms : Vomiting, 
pulling, cramps. ■ Treatment : Chalk, 
sacch. lime ; purgatives ; no potash, soda 
or ammonia. 

Phosphorus (matches). — Symptoms : 
Odor ; vomiting ; purple spots ; delirium. 
Treatment : Emetic ; French oil of tur- 
pentine ; copper sulphate ; purgative. 

Phpsostiffmine, Calabar bean, — Symp- 
toms ; Faintness, prostration, twitching, 
giddiness ; no delirium. Treatment : 
Stomach pump or emetic, stimulants ; ar- 
tificial respiration ; atropia, hypodermic ; 
chloral ; strychnia, hypodermic. 

Picrotorine, — Symptoms : Vomiting, 
weakness, sleep, eruption. Treatment : 
Stomach pump, chloral, potassium bro- 
mide. 

Pilocarpine. — S 3 nnptoms : Sweating, 
salivation, headache, quick pulse. Treat- 
ment : Atropia, hyp^ermlc, or bella- 
donna by mouth. 

Potash. — Symptoms : Caustic taste, 
corrosion, painful purging, skin cold. 
Treatment : Not stomach pump ; vinegar, 
lemon juice, oil, demulcent drink. 

Prussic A(Hd. See Hydrocpanie Acid. — 
Stomach pump or emetic. 

Jtesorcin. — Symptoms : Prickling of 
the skin, giddiness, sweating, insensibil- 
ity, white lips, dry tongue. Treatment; 
Albumen, soda, sacch. lime; stimulants; 
warmth, battery, nitrate amyl ; atropia, 
hopodermic. 

SatHn. — Symptoms ; Vomiting, painful 
purging, coma, convulsions. Treatment : 
Emetic, linseed poultice, purgative; mor- 
phia, hypodermic. 

Soda. See Potash. 

Soothing Sirup. See Opium. 

Stramonium, Thom apple, — Symp- 
toms : Pupils dilated, delirium, rash on 
skin, paralysis, coma. Treatment : Stom- 
ach pump or emetic ; coffee, stimulants ; 
pllocarp., hypodermic; artificial respira-* 
lion ; mustard douche to limbs. 

Strpehnine. — Symptoms ; Convulsions. 
Treatment : Stomach pump or emetic ; 
imta^lum bromide ; anemi ; charchi ; ni- 
trite amyl ; curare ; artificial respiration. 

Tartaric Add. See Acids.T— Symptoms : 
Convulsions. Treatment ; Alkalies (pot- 
ash and soda) and ammonia, not suitable. 
Use lime, castor oil. 
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Tobacco. — Sympton^ : Vomiting, dim 
vision, weak pulse and cold skin. Treat- 
ment : Stomach pump or emetic ; stimu- 
lant, strychnia, hypodermic ; tannic acid ; 
hot application to skin ; keep patient 
lying down. 

Turpentine, — Symptoms : Intoxication, 
coma, collapse, pupils contracted. Treat- 
ment ; stomach pump or emetic ; apomor- 
phia if necessary ; magnesia, sulphur ; de- 
mulcent drink. 

Veratrine. — Symptoms : Thirst, vomit- 
ing, painful diarrhea, headache, weak 
pulse. Treatment : Stomach pump or 
emetic ; coffee, stimulants ; warm applica- 
tion : keep patient lying down. 

Zinc. — Symptoms : Painful vomiting, 
quick pulse and breathing, paralysis, 
coma. Treatment : Potassium or sodium 
carbonate ; tannic or gallic acid ; milk, 
eggs ; morphia, hypodermic. 

Ring, How to Remove. 

When a ring is fixed on the finger from 
the swelling of the skin or Joint, rub the 
finger with soap and cold water, and it 
will then generally admit of its removal. 
If this fails, take a strong thread or piece 
of fine twine, and, beginning at the end 
of the finger, wind it regularly around 
and around It, with the coils close to- 
gether, till the ring is reached ; then slip 
the end through the ring from the side 
next the end of the finger, and begin to 
unwind the string, which, as it progresses, 
carries the ring wlt^it, Sometimes, how- 
ever, when the finger is very much 
swollen, and when the ring is deeply em- 
bedded, even this plan will not succeed, 
and the only resource is to cut through 
the ring with a pair of cutting pliers, 
first slipping under it a thin piece of 
metal or cardboard to protect the, skin 
from injury. 

Sewer 6a*. 

Symptoms: Livid lips, conjunctivae in- 
jected, pupils dilated, insensibe, tonic 
convulsions, high temperature. Treat- 
ment: Fresh air, artificial respiration, 
ammonia. Coffee. Hot and cold douche. 

Shock 

• Mild forms of shock, or collapse, as 
they are sometimes called, are often, by 
the non-professlonal, confounded with 
fainting (syncope), and an ordinary at- 
tack of fainting is analogous to shock. 
The symptoms of die two vary rather in 
degree and duration than In kind. In 
certain extreme cases where there is sud- 
den and powerful emotion, or a blow in. 
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the pit of the stomach, life may be de- 
stroyed without leaving any sign. This is 
called "death from shock.” There is pal- 
lor of the whole ‘surface of the skin, the 
Ups are bloodless and pale, the eyes lose 
their luster, and the eyeball is usually 
partially covered by the drooping upper 
lid. The skin Is covered with a cold, 
clammy moisture, the temperature is low, 
and perhaps the person shivers. The 
mind Is bewildered, the patient often . in- 
sensible. Sudden and serious Injuries, 
particularly If extensive, cause shock, as 
does a powerful current of electricity. 
The loss of blood produces or aggravates 
shock. Hence a sli^t injury with much 
loss of blood may be attended with 
more shock than a comparatively more 
severe injury without the loss of blood. 

A weak system is more easily affected by 
shock than a strong system. As a person 
grows older, there is less power available 
to meet injuries, therefore the aged are 
slow to rally from the effects of shock. 

Treatment. — First place the patient flat 
of his back, with the head low, ' This is 
an important point. The vital powers 
being depressed, stimulants are required. 
The aromatic character of brandy enables 
it to be retained by the stomach when 
whisky and other forms of alcohol are 
rejected. A teaspoonful on cracked ice 
every minute, until six or eight have been 
taken, is the best way to give It. If the 
temperature of the body is raised by.it, 
and there seems a revival , of the action 
of the heart, enough brandy has been 
given. Twenty drops of aromatic spirits 
of ammonia In a teaspoonful of water 
may be given every two minutes, until 
four OP five doses have heen taken. Ap- 
plications of heat to the extremities and 
" pit of the stomach” are very useful, in 
ihe shape of flannels wrung out In hot 
water, or bottles of hot water properly 
Wrapped up. Mustard plasters may be 
used, but they are so Inferior to heat for 
[the purpose, if that can be applied, and 
ISO apt to blister, thereby making it im- 
ippsslble to use anything else on the sur- 
Jface, that some reluctance is felt in ad- 
vising them. 

, Nausea and, vomiting are often present 
irr shock, and can best be allayed by get- 
Jdng the patient to swallow small chips 
of. ice whole. Ice can be chipped easily 
by standing the piece of ice with the 
grain upright and splitting off a thin 
edge with the point of a pin. 

Ammonia (smelling salts) applied to 
the nostrils Is often useful, and cologne,* 
on a handkerchief, is frequently pungent 
enough to be of service in the same way. 
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Snake Bite. 

1. — Treatment ; Cauterization and na- 
ture. Stimulants : Permanganate, liquor 
potassae ; artificial respiration ; ammonia 
injection. 

2. — Dr. Corislano d’Utra, of Brazil, 
says that persons suffering with snake 
bite may be cured in all cases by taking 
three doses, two hours apart, of 30 grains 
of calomel in an ounce of lemon juice. 
He further declares that whoever will 
carry about his person a bag containing 
from 75 to 300 grains of corrosive subli- 
mate need have no fear of serpents. 
They will flee from him. and, if by chance 
he is bitten, the bite will be harmless ! 

3. — Dr. B. M. Ricketts {Cincin\ Lane.- 
Clinic, Vol. XLI, No. 9, 1898) is author- 
ity for the following : The copperhead, 
coral-snake and rattlesnake are the only 
serpents in the United States which pos- 
sess fangs at the base of which Is a sac 
containing poisonous fluid. The result of 
inoculation depends upon the dose and 
the size of the human being or animal. 
Most of the authentic cases of death of 
these serp’ents have been among children. 
No authentic record of death, as the re- 
sult of the bite of any of these snakes, 
has been found in the adult man by him- 
self. If death does not result within a 
few hours it is not the venom, but other 
agencies that produce it. The bite of the 
cobra is not so deadly as is generally 
supposed Overstimulation from alcohol 
and other agencies is oftener the cause 
of death than virus inoculation. The ef- 
fect upon the body is more severe if the 
virus is injected into blood vessels. There 
seems to be no subject which is sur- 
rounded by so much uncertainty and ex- 
aggeration. 

The treatment is general and local. 
Strychnine nitrate hypodermically every 
twenty minutes until its physiological ef- 
fects are produced, or until coma is over- 
come. Alcohol, digitalis, atropine and 
nitroglycerine are all more or less bene- 
ficial. 

Locally the writer advises the use of 
a 1 per cent, solution of chromic acid ; 
chloride of gold or permanganate of po- 
tassium may be substituted for chromic 
acid. Among other drugs he believes 
jaborandi, administered internally, to be 
of undoubtful benefit. Massage of the 
swollen parts and lavage of the stomach 
aid greatly in combating the poisoning. 

Sprains, 

These are due to the stretching and 
tearing of the ligaments around a joint, 
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and are accompanied by great pain and 
swelling. Hot-water applications are the 
best to relieve the pain and reduce the 
swelling. The joint should be kept abso- 
lutely at rest. The best way to secure 
this is to strap the joint for some distance 
above and below with adhesive plaster, 
layer upon layer. Any weak spot which 
develops in the dressing can be easily re- 
inforced by an extra layer or two. Care 
should be taken that the strapping is not 
so tight as to interfere with the circula- 
tion of the blood. This can be determined 
by noting whether the part below the 
strapping remains warm. If it becomes 
cold and remains so, the strapping is 
probably too tight and should be promptly 
removed. After all, sprains are very un- 
satisfactory to treat. Not infrequently 
they take a longer time to heal than a 
fracture, and the joint is usually left 
weaken^. 

Spffocation. 

There are several gases which, when in- 
haled, are followed by symptoms of as- 
phyxia. The condition is very -similar to 
drowning, for these gases are not able to 
purify the blood by giving oxygen to it. 
Some of them, besides, are directly poi- 
sonous. (See cause of suffocation.) 

Sunstroke. 

Heat exhaustion differs from heatstroke 
in that the condition ts one of very great 
depression, with a rapid, feeble pulse and 
heart action and a cold, moist skin and 
body temperature, Instead of a hot skin 
with high fever. The treatment required 
is radically different from that employed 
in sunstroke. Take the person at once 
to a cool, shady, quiet place and give him 
plenty of fresh air and loosen the cloth- 
ing around the neck. Send for a doctor 
on the first appearance of the symptoms. 

Heat Exha-ustion . — If the skin is cold 
and clammy, the case is one of heat ex- 
haustion and must be treated accordingly. 
Do not apply cold to the surface, but ap- 
ply heat means of hot-water bottles or 
hot flannels and by rubbing the limbs. 
Give a tablespoonful of whisky or brandy 
In hot water or a teaspoonful of aromatic 
spirits of ammonia in water, or gfve 
strong tea or coffee. The object Is to re- 
lieve the depression. 

Sunstroke or Heatstroke . — On the con- 
trary, for sunstroke or heatstroke, loosen 
the clothing around the neck and carry 
the patient to a cool place. If the skin 
is hot and the person seems feverish, cold 
applications' are necessary. 

If there Is a bathtub at hand, fill it 


(Throat, Bodies in) 


with cold water ; put ice In the water if 
you can get it. Place the patient in the 
tub, all except the bead, over which an 
ice cap should be placed. To make this, 
mash a piece of ice in a towel. Keep the 
patient In the tub for fifteen minutes and 
then put him in bed, between blankets, 
without drying him. If In fifteen min- 
utes he shows no signs, or very feeble 
ones, of returning consciousness, replace 
him in the bath and treat him as before. 

If there is no bathtub at hand, take off 
his clothes, wrap him in a sheet and keep 
this wet with cold water. If this can- 
not be done sponge head, neck, chest or 
other parts of the body with cold water, 
and if ice can be hatl, use this freely by 
rubbing over the chest and applying to 
the head and armpits. Repeat the baths 
at intervals of fifteen minutes until the 
patient stays conscious and the body re- 
mains cool. 

If natural breathing does not return, 

, perform artificial respiration, Sylvester’s 
method. If Ice cannot be obtained, wet 
towels with cold water and wrap the 
head in them, changing them frequently. 
The treatment is, in brief, to use any 
means to reduce the temperature of the 
body by applying cold externally. 

Continue such treatment until the tem- 
perature of the skin is reduced. If the 
patient improves, but the symptoms of 
fever recur, renew the cold applications 
as. before. If the patient is able to swal- 
low, frequent drinks of cold water may 
be given him, but do not give any whisky 
or other alcoholic stimulants. Take care 
that the patient does not become stupid 
and his body hot again. If this happens, 
repeat the same methods. Medicines do 
not seem to be of much avail. 

Throat, Foreign Bodies in. 

In case an article of food, or other 
substance, gets into the back of the mouth 
and cannot be swallowed, it should be 
dragged out with the aid of a hairpin 
straightened and bent at the extremity. 
If the body is firm in character, a pair of 
scissors, separated at the rivet and one 
blade held by the patient, will furnish a 
loop with which it may be extracted. 

Toothache. 

This is sometimes neuralgic and some- 
times due to decay. Heat applied to the 
face outside, and a heated- half of a fig 
held inside, often relieve the former kind, 
*and sometimes afford temporary relief In 
the latter kind. If the cavity can be 
cleansed out with a broom splint and 
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filled with cotton steeped In evaporated 
laudanum much comfort will be found. 

Wasp and Bee Stings. 

Carbolic acid In crystals, 1 dram ; 
glycerine, 4 drams : distilled water, 1 
dram. Dissolve the acid by the aid of 
a little heat. Two or three drops of the 
preparation should be placed on a little 
cotton wool, which, if possible, should be 
tied over the wound, so keeping the air 
away. Care should always be taken to 
see that the sting is not left in the flesh- 
That of the bee almost always is and 
keeps on injecting its poison. 

Other remedies are a solution of am- 
monia and bicarbonate of soda made into 
a paste with water and vinegar. 

Wonnds. 

For systematic" study wounds may be 
classed according to their direction, or 
depth, or locality, but for our purpose 
they may be arranged after the mode of 
their infliction: (1) Incised wounds, as 
cuts or incisions, including the wounds 
where portions of the body are clearly 
cut off; (2) punctured wounds, as stabs, 
pricks or punctures; (3) contused 
wounds, which are those combined with 
bruising or crushing of the divided por- 
tions ; (4) lacerated wounds, where the 
separation of tissue Is effected by or com- 
bined with the tearing of them ; (5) poi- 
soned wounds, including all wounds into 
which any poison, venom or virus is In- 
jected. 

Any of the^e wounds may be attended 
with excessive hemorrhage or pain or the 
presence of dead or foreign matter. As 
all wounds tend to present several com- 
mon features, a feW^ words will be said 
about these before describing the distinc- 
tive characteristics of each. 

The first is hemorrhage (bleeding). 
This depends, as to quantity, upon sev- 
eral conditions, the chief of which is the 
size of the blood-vessels divided and to 
some extent upon the manner in which it 
has been done. A vessel divided with a 
sharp Instrument presents a more favor- 
able outlet for the escape of blood than 
one that has been divided with a blunt 
or serrated Instrument or one that has 
been tom across. Except in the first 
named, the minute fringes or roughness 
necessarily left around the edges of the 
vessel at the point of division retard the 
escape of blood and furnish points upon 
whl^ deposits of blood, in the shape of 
clots, can take place. Hence, all other 
things being equal, an incised wound Is 
usually attended with more hemorrhage 
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than a contused or lacerated wound. 

The bleeding may be simply an oozing 
from the smallest blood-vessels, qalled the 
capillaries. This form of bleeding is not 
of much consequence and can easily be 
checked. 

The bleeding may be from a vein and is 
then called venous. The veins are the 
largest vessels which carry the blood back 
to the heart. The blood from them is 
purple and flows evenly, without any 
force. 

The bleeding may be from an artery 
and is then called arterial. The arteries 
are large distributing vessels which carry 
the blood from the heart to the extremi- 
ties, The blood from them is bright red 
and flows in pulsations or jets with some 
force. This is the most dangerous form 
of bleeding and the hardest to control. 

While we are not . able sometimes to 
ascertain the kind of hemorrhage from 
a given wound, we should always try to 
determine it, for theie may be consider- 
able difference in the treatment. 

There is always some pain present in 
a wound, and this varies largely with the 
location and extent of the injury. Often 
it is not nearly so tnuch as -we expect to 
find. 

In wounds of large size there is some 
shock, and when the wound is very ex- 
tensive and crushing the state of shock 
may be profound, even to unconscious- 
ness. In some people the mere sight of 
blood may be enough to cause fainting. 
This, of course, is very different from 
shock and much easier to treat. 

Nature stops bleeding by causing the 
blood to coagulate in little clots, which 
plug up the open mouths of the divided 
blood-vessels and prevent the further flow 
of blood. The smal ler the blood-vessel 
and the more sluggish the current of 
blood therein, the more quickly this is 
done. Therefore this coagulation occurs 
first in the capillaries, next in the veins 
and last of all in the arteries. All that 
we can do is to aid nature in this by 
making the current of blood flow more 
slowdy or by making the mouths of ^e 
vessels smaller. 

If the wound is small and the bleeding 
mostly capillary oozing, the part should 
be elevated, and firm pressure applied di- 
rectly to the wound, preferably through 
a clean wet cloth, A few minutes of tills 
will usually be sufficient If this does not 
suffice, we can tiy again, or we can apply 
Ivattr just as hot as can be borne with- 
out scalding, or we can apply pressure 
with a piece of ice wrapped in a clean 
handkerchief or a thin cloth. Heat and 
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cold contract the blood-vessels and pres- 
sure not only does this, but retards the 
current of blood. 

If the bleeding is from a small vein, 
the above treatment will ustially suffice. 
If the vein Is larger, the pressure may 
have to be applied for some time. To 
do this roll up a handkerchief or clean 
cloth Into a small, hard wad, wet it thor- 
oughly and then bind It firmly over the 
wound by means of another handkerchief 
or a strip of cloth. It may have to be 
kept on for some hours before the clots 
in the vessels are strong enough. The 
pressure should be sufficient to check the 
bleeding entirely. If the bleeding is from 
a small artery, the above measures will 
often be enough, but if lift artery is of 
any size these alone will not do. 

If the wound i.s evidently not severe, 
and the bleeding moderate, take time to 
move the patient to a quiet, comfortable 
place (if not already in sucb^a one) and 
then attend to the bieedmg. 

If the wound Is a severe one and the 
hemorrhage free, act at once, and remem- 
ber that the first and most easily applied 
means of stopping bleeding is direct pres- 
sure in the w;0M7id, and tha^ the best and 
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easiest tools to use are those which you 
always have with you — namely, your own 
fingers. 

Put your finger or fingers on the bleed- 
ing point in the wound, and press firmly, 
and keep them there until you or some 
one else gets ready to do something fur- 
ther in the care of the case. You are 
stronger than the heart, and so long as 
you press on the open end of a blood-ves- 
sel, the heart cannot pump blood out 
of It. . 

We should try to be as clean as pos- 
sible in all our handling of wounds, and 
therefore if you have time to do so, and 
if, for Instance, yo^ are In or near a 
drug store, where you can get aseptic 
gauze, put some of it over your fingers 
before putting them Into the wound ; or, 
if you cannot get gauze^^but have a clean, 
unused handkerchief, use that ; hut If 
you have nothing clean at hand, use your 
fingers as they are and stop the bleeding. 
If the bleeding is moderate and you can 
get some gauze, as mentioned above, do 
not put your finger Into the open wound 
at all, but pack the gauze in tightly and 
then press firmly on the gauze or put a 
bandage tightly over it and the wound. 
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MISCELLANEOUS FORMULAS. 

Apples. 

The utiiizathn of the poorer grades of 
frutt is frequently an important matter 
to the grower. That portion of a crop 
which is of too low grade to market in 
the ordinary way can often be made to 
pay a large part, at least, of the expense 
of maintaining the orchard or fruit plan- 
tation if ft is converted into some other 
form or handled in some way other than / 
that practiced with the better grades. In 
some of the apple-growing districts the 
evaporating industry has kept pace with 
the planting of orchards and has become 
an important factor in the utilization of 
the fruit which is unfit or would prove 
unprofitable for marketing in the fresh 
slate. 

Farmers’ Bulletin 291, issued by the 
United States Department of Agriculture, 
entitled *' Evaporation of Apples," by H, 

P. Gould, gives very valuable information 
on this subject. 

Birdlime. 

Boil the middle bark of the holly, gath- 
ered in June or July, for 6 or 8 hours, in 
water, until It becomes tender ; then drain 
off the water and place it in a pit under 
ground, in layers with fern, and surround 
it with stones. Leave it to ferment for ■ 
two or three weeks, until it forms a sort 
of mucilage, which must be pounded in a 
mortar Into a mass and well rubbed be- 
tween the hands in running water until 
all the refuse Is worked out ; then place 
it in an earthen vessel and leave it for i 
four or five days to ferment and purify 
Itself. Remarks: Birdlime may also be 
made from mistletoe berries, the bark of 


1 the wayfaring tree and other vegetables 
I by a similar process. Should any of It 
I stick to the hands, it rhay be removed by 
/ means of a little oil of lemon bottoms or 
turpentine. Use. To rub over twigs to 
catch birds or small animals. It is said 
to be discutient when applied externaliy. 

Branding Stock, Ink for. 

Shellac, 2 oz. ; borax, 2 oz. ; gum ara- 
ble, 25 oz, ; water, 25 oz. ; lampblack, 
sufficient. Boil the borax and shellac in 
the water until dissolved. Remove the 
mixture from the fire and, when cool, add 
the gum arable and sufficient water to 
make 25 ounces. Then add enough lamp- 
black to bring the whole to a proper con- 
sistency. For red Ink use Venetian red 
instead of lampblack, for blue use ultra- 
marine. 

Grafting Wax. 

1. — T. Tidmarsh recommends in The 
Gardeners’ Chronicle the following mix- 
ture : Beeswax, 1 part j rosin, 3 parts. 
Melt together. For use, remeit in a glue 
pot, the water jacket of which will retain 
It in a workable consi.stency for a consid- 
erable time and also prevent it from being 
ovei^eated to a point dangerous to the 
scions. For hot climates the proportion 
of rosin should be Increased to 4 to 1 of 
wax. 

2. — Yellow wax, 6 parts ; rosin, 10 
parts ; turpentine, 30 parts ; lard oil, 1 
part. 

3. — Black pitch, 10 parts ; white pitch, 
10 parts ; Burgundy pitch, 10 part^^ 
rosin, 10 parts ; fatty varnish, 4 paxW^ 
red lead, 4 parts ; alcohol, 8 parts. 

the varnish and the red oxide of lea(|1n a 
glazed earthenware vessel of sufficient size 
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to avoifi accidents from bubbling over, 
mix them well and then add the rosin 
broken into small pieces. Melt them over 
a very gentle fire and stir continually. 
When fusion is complete, remove from the 
fire and add the alcohol little by little, 
with constant stirring. When all the al- 
cohol is incorporated pour the product 
into well tinned boxes and seal for preser- 
vation until wanted for use. 

4. — Melt slowly 500 parts by weight of 
Burgundy rosin ; remove from the ftre and 
stir in 70 to 80 parts of 90 per cent, alco- 
hol. Keep in wide-necked glass vessels 
or tin cans, 

6.— 10 parts of rosin, 1 of turpentine. 4 
of alcohol. Stir in the alcohol last. 

6. — 35 parts of rosin, 25 of yellow wax, 
15 to 20 of alcohol. 

7. Clay tempered with water, to which 
a little linseed oil is sometimes added. 
Used to cover the joint formed by the 
scion and stock in grafting. 

8. — Tree Wax, Liquid. — The Pharma- 
eeutisehe Centralhalle gives the following 
formula for tree waxes that remain liquid 
in the cold : 1 — Pine rosin, 70 parts ; yel- 
low ceresin, 7 parts ; wood alcohol, 35-40 
parts. Melt together the rosin and ceresin 
and add the alcohol with proper precau- 
tions. 2 — Rosin, fiO parts ; yellow wax, 
8 parts ; hard paraffin, 8 parts ; Venice 
turpentine, 5 parts ; wood alcohol, 40 
parts. Mix as above directed. 

Hay. 

Two hundred and seventy cubic feet of 
new meadow hay and 216 to 243 feet from 
large or red stacks will weigh a ton ; 207 
to .324 cubic feet of dry clover will weigh 
a ton. 

Haystacks, Covering for. 

Take any coarse fabric, steep It for a 
few hours in a strong aqueous solution of 
alum, dry and coat the upper surface with 
a thin covering of tar. 

liabels, to Preserve. 

1. — Wooden. — The following method of 
preserving wooden labels that are to be 
used on trees or in exposed places Is 
recommended : Thoroughly soak the pieces 
of wood in a strong solution of sulphate of 
Iron ; then lay them, after they are dry, 
in lime water. This causes the formation 
of sulphate of lime, a very insoluble salt. 
In the wood. The rapid destruction of the 
labels by the weather Is thus prevented. 
Bast, mats, twine and other substances 
used in tying or covering up trees and 
plants, when treated In the same manner, 
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are similarly preserved. At a meeting of 
a horticultural society in Berlin wo^en 
labels thus treated were shown which had 
been constantly exposed to the weaker 
during two years without being affected 
thereby. 

2. — Zinc.— For zinc plates use with 
quill pens only. 

a. — Dissolve muriate of ammonia and 
crude sal ammoniac In strong vinegar. 

b. — For large labels, dip your pen In 
concentrated sulphuric acid and write on 
the zinc, previously greased ) a sharp point 
of copper wire is better than the pen ; 
quench ia wpter ; wtsh thoroughly from 
fluid when your writing is plain enough. 

c. — Dissolve about 75 cents’ worth of 
chloride of platinum in hot distilled water, 
adding a very few drop$ of aqua regie. 
The liquid should be of a pale amber 
color; enough for hundreds of labels. 

d. — <:ommon lead pencil on zinc labels 
is almost, indelible and becomes more dis- 
tinct with age. 

e. — Chloride of platinum solution, and 
better, sulphate of copper, may be used, 
and are perhaps somewhat more distinct. 

Mushrooms. 

Use an old bureau or chest of drawers 
as a cultivating bed. Fill the drawers to 
the depth of six or eight inches with an 
Intimate mixture ^of good, rich soli and 
old, dry hoi'se or cow dung in equal parts. 
Procure some fresh mushroom spawn (the 
French Is the best) and insert It at vari- 
ous points on the surface of the soil. 
Sprinkle (not too heavily) the surface, 
and the beds are ready, if the drawers 
close tightly in front, the back of the 
stand should be remqved and a curtain 
tacked up in such a manner as to shut 
out the light. The mushrooms will begin 
to show themselves plentifully In a few 
days, but It will be a fortnight before any 
fit to eat can be gathered. The bed, will 
last, with an occasional watering, for 
many months and furnish almost dally a 
good mess of champignons. 

Potatoes in Cellars and Pits, to Pi^vent 

from Rotting. ^ 

On the ground on which the tubera are 
to be piled spread a thin layer of un- 
slaked, finely pulverized lime, then a layer 
of potatoes six Inches deep, then lime 
again, and so on. The tubers thus treated 
remain free from disease and where rot- 
ting has already commenced it Is stopped. 

Trees. 

Coating for Amputated Branchen and 
Wounds. — 1. — Shellac, dissolved In aloo- 
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hoi, forms an excellent coating for ampu- 
tated branches and for wounds of fruit 
tre^, making a water-proof artificial skin, 
under which the wood grows until the 
wound is healed. 

2.— The following cement is used to pro- 
tect Injured trees i 2 parts of yellow 
ocher ; wood ashes (sifted), 1 part ; white 
lead, 10 parts ; Venice turpentine, 2 parts : 
linseed oil, q. s. to mix. 


BUTTER 

Classification. 

Butter Making. * 

Coloring Butter. 

Deterioration of Butter. 

Preserving Butter. 

Butter Making. 

The following directions for butter 
making are obtained from Farmers’ Bul- 
letin 241, entitled “ Rutter Making on 
the Farm,” by E. H. Webster, M. S. 

U is needless to say that all the milk 
utensils should be kept scrupulously 
clean. There should be no hidden places 
in milk vessels. Wooden vessels should 
not be tolerated under any condition for 
holding milk, for it is impossible to keep 
them clean. A little ordinary sal soda 
and a little borax Is a cheap and effective 
cleansing agent. A brush should be used 
in preference to a cloth. The final rins- 
ing of dairy vessels should be in boiling 
hot water. The milk should not be al- 
lowed to stand in a barn after it is 
drawn, as It readily absorbs odors. It 
should not be placed in a cellar or cave 
where there are decaying vegetables or 
fruits, as It will quickly absorb the odors 
from them. Full Instructions for using 
the milk separator will be found in the 
pamphlet to which we refer. Detailed 
information relative to the operation of 
separators comes with each machine. 

Up to the time of ripening the cream 
the dairyman has been trying to keep it 
as free as possible from bacteria and to 
Check the growth of all that may get into 
it, but from this point on the work will 
w quite different. Cream prepared with 
the aid of a separator should be per- 
fectly sweet, and if cooled properly will 
remain so for a number of hours, and In 
fact It can be preserved for four or five 
days if kept at a temperature of 50«>F. 
It may be churned In thla condition and 
the quality of the butter made that Is in 
demand In a limited way, but, practical^ 
speaking, all butter used in this country 
Is churned from sour cream. Sweet 
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cream butter to most users tastes flat and 
insipid. 

The trouble with ordinary souring is 
that it may not be the desirable kind. It 
must be handled in such a way that de- 
sirable flavors will be developed and the 
undesirable ones kept in check. This can 
only be accomplished with a perfectly 
sweet cream and afterward controlling 
the souring process. This control Is se- 
cured by introducing into the cream what 
IS known as a “starter,” which is nothing 
more nor less than nicely soured milk 
either whole or skimmed. It will contain 
those varieties of bacteria which will de- 
velop the flavors wanted and not those 
which cause putrefaction, gassy fermenta- 
tion and similar undesirable changes. To 
secure a starter containing suitable bac- 
teria the dairyman has simply to set 
away a portion of skim milk as it comes 
from the separator. If the milk is kept 
at a temperature of 70 to 80 «F. it should 
sour within twenty-four hours and form a 
solid curd. A test of this curd shows 
whether or not the dairyman has kept his 
milk clean. If the taste is found pleasant 
and mildly acid, and the curd readily 
breaks when poured from one vessel to 
another, he has a good starter. On the 
other hand, if the curd is stringy and 
will not break with a square, sharp cleav- 
age, but seems to be granular, or if a 
clear whey is found on the surface, it 
shows that bacteria of a harmful species 
are present. If the souring continues too 
long too much acid is formed, the starter 
becomes sharp and unfit for use. A glass 
jar Is the best vessel In which to make a 
starter, as the glass is easily cleaned and 
the butter maker can see what action is 
taking place while the milk Is souring. 

If there are gas-producing germs in the 
milk little bubbles will form in the bot- 
tom and along the sides of the Jar. If 
these are formed the starter should not 
be used as the effect will not be good. 

If one is churning every day, about 1 
to gal. of starter to 10 gal. of cream 

is the right proportion. If the cream is 
cooled to about 60°F. it will require 
more starter than if It is set at 70«>F. 
If the cream is not to be churned every 
^y, but must be held from two to four 
days before enough Is secured for churn- 
ing, a small amount of starter may be 
added to the first batch of cream or the 
cream may be held sweet from two to 
four milkings and the starter added In a 
larger quantity. 

Whole milk can be used for a starter 
instead of skim milk, but it is considered 
better to use the latter. The surface of 
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the starter should be skimmed off for one- 
half inch in depth and thrown away. 
This is to prevent the possibility of dust 
and the formation of colonies of undesir- 
able. bacteria. There are various types of 
chums, the barrel churn being one of the 
best. In this form of churn the concus- 
sion of the cream necessary to do the 
churning is secured by the falling of the 
cream as the churn is revolved.' The 
faster it is revolved the greater the num- 
ber of concussions per minute will be 
secured. If the churn is whirled too fast 
the centrifugal force created holds the 
cream from falling so that no churning 
takes place. 'Wooden chums should be 
kept scrupulously clean. 

The process of churning is the gather- 
ing into a mass the butter fats of the 
cream. Butler fat exists in the cream in 
minute globules, each independent of the 
others, and any agitation tends to bring 
them together, the force of the impact 
causing them to adhere to each other. As 
the agitation is continued these small par- 
ticles of butter grow larger by the addi- 
tion of other particles until a stage is 
reached where they become visible to the 
eye, and if the churning is continued a 
sufficient length of time all will he united 
in one lump of butter in the churn. If 
the cream is quite warm the butter will 
come very quickly ; if it is too cold the 
churning may be prolonged for a con- 
siderable period. It is usually considered 
that about 30 to 35 minutes' churning 
should bring the butter. This time will 
he varied somewhat according to the tem- 
perature of the different seasons. It is 
necessary in hot weather to churn at a 
temperature as low as 50 or 55“F., while 
in the winter months, when the cows are 
on dry feed and the weather is cold. It Is 
often necessary to raise the churning tem- 
perature to 60 or 65®. It is important to 
know at Just what point to stop churning. 
The butter granules should be the size of 
beans or grains of corn, possibly a little 
larger. The churning is then stopped and 
the buttermilk allowed to drain. After 
the buttermilk is well drained from the 
butter granules an amount of water about 
equal in volume and of the same tem- 
perature as the buttermilk should be 
added and the chum given four or five 
revolutions slowly, so that the water will 
come in contact with every particle of 
butter and wash out the remaining but- 
termilk. As soon as the wash water is 
drained from the butter granules salt 
should be added, depending upon the de- 
mands of the consumer. Usually one 
ounce of salt for each pound of butter Is 
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alt that will be required. In the ordinary 
barrel chum the salt may be added in the 
churn. By giving the chum a few revo- 
lutions the salt will be quite thoroughly 
incorporated with the butler. It should 
be allowed to stand for a few minutes 
until the salt becomes more or less dis- 
solved before working of the butter is 
begun. 

For working butter some form of table 
should be used. The old bowl and paddle 
will never give good results, because the 
butter will be greasy owing to the sliding 
motion of the paddle over the butter. If 
the salt and butter ^ve been mixed in 
the churn the butter can be placed on the 
working table and the working begun at 
once. 

After the butter has been pressed out 
with the roller It should be divided in the 
center, one part being laid over onto the 
other and the rollers passed over again. 
The process should be repeated until the 
butter assumes what Is termed a waxy 
condition. If the working Is continued 
for too long a time the butter will become 
salvy, having the appearance of lard, and 
will lose its granular structure, becoming 
weak-bodied. The firmness of the butter 
must be taken Into account in determin- 
ing how long it should be worked. Usu- 
ally the firmer the butter the more work- 
ing it will stand and the more time it will 
need to thoroughly incorporate the salt 
and bring out the waxy condition. 

Testing Saltiness While Working . — 
During the process of working, the butter 
should be tested frequently to determine 
it.s saltiness, and if by mistake too much 
salt has been added it can readily be re- 
moved from the butter by pouring a little 
cold water over It as the working con- 
tinues. The water washes out the excess 
of salt If the butter should contain too 
little salt, more can readily be added dur- 
ing the process of working. It Is best 
practice to about half finish the working 
and then let the butter stand for about 
twenty minutes or half an hour before 
completing. This gives the salt an addi- 
tional chance to dissolve and there la less 
liability of mottles In the finished product. 

Mottles, Remedy for . — If after stand- 
ing a few hours the butter Is found 
to show* a mottled appearance, this can 
be overcome by putting It on the worker 
and giving it an additional working. The 
mottled appearance Indicates that some 
step in the working of the butter has not 
been thoroughly done. It is due to an 
uneven distribution of salt and possibly 
to the presence of casein that has not 
been washed from the butter, the action 
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of the salt on the occasion forming lighter 
spots In the butter. The best remedy for 
mottles is to thoroughly wash the butter 
when it Is in granular form before the 
salt is added and then to work it until it 
has reached the waxy condition alluded to. 

Butter In Tubs. — If the butter is to be 
put up in tubs, the packing should be so 
done that the butter will be solid through- 
out Its entire mass. Too frequently the 
butter Is thrown In without sufficient 
packing and large holes will appear in the 
body of the butter. While these may not 
affect the quality they affect the appear- 
ance. If a parchment paper lining Is 
used in the tub It should be put in smooth 
and the top should be turned neatly over 
the edge of the butter. Coverings that 
are put on the top, whether circles of 
parchment or cloth made for the purpose, 
should exactly fit the top of the package. 
Care should be taken that the tub does 
not show finger marks or other dirty 
spots. 

Butter in Small Packages . — It is be- 
coming more common for the markets to 
demand that butter be packed in small 
packages, such as pound prints or squares. 
Butter put up in this form should be 
neatly wrapp^ in parchment paper. It 
is an excellent idea for the dairyman to 
have his name or label printed on the 
parchment. This helps to establish the 
Identity of the goods, which, if properly 
made, should aid the dairyman in finding 
a permanent market for them. Wooden 
packages of almost any size can he se- 
cured for packing the prints. These 
should be u.sed, particularly If it is neces- 
sary to ship the butter to market. For 
local distribution light crates or boxes 
which will fit the prints and prevent them 
from getting out of shape in hauling 
should be used. 

Reirigerator Boxes . — In the summer 
months It Is a hard matter to transport 
butter from the dairy to the market and 
keep the prints in shape, unless the dairy- 
man has Ice for this purpose. Light re- 
frigerator boxes are manufactured which 
can be used to great advantage, as their 
use will keep the butter hard and firm 
and enable the maker to deliver It in that 
condition to his customers in the hottest 
weather. No one likes to buy a parcel 
of butter that is so soft that it can hardly 
be handled, and the good dairyman will 
not attempt to place butter on the market 
In that condition. 

The Bureau of Animal Industry, U. S. 
Department of Agriculture, publishes as 
Circular No. 56 “ Facts Concerning the 
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History, Commerce and Manufacture of 
Butter," by Harry Hayward. 

Other information may be obtained 
from Farmers’ Bulletins, Nos. 84, 92. 
131, 201, 237, 349 and 381. The entire 
subject is being gone into by the Depart- 
ment of Agricul(,ure and the bulletins 
may he obtained, when completed, from 
that source. 


r<dorlng Butter, 

1. — Use a little annatto ; if pure it is 
not injurious.' 

2. — The coloring matters commonly em- 
ployed are annatto and turmeric or ex- 
tracts of these, but there are also a 
number of butter-coloring compounds or 
mixtures sold for this purpose. For some 
of these It is claimed- that they will not 
only impart the desired color to butter, 
but will keep it sweet and fresh for an 
indefinite time. The following are a few 
of these coloring compounds in use at 
present. Rorick’s compound is prepared 
as follows : The materials for 1,000 lb. 
of butter are : Lard, butter or olive oil. 
6 lb. ; annatto, 6 oz. ; turmeric, 1 oz. : 
salt, 10 oz. ; niter, 2-5 oz. ; bromochlor- 
alum, 3 % oz. ; water, q. s. The lard, 
butter or oil is put into a pan and heated 
in a water bath. The annatto and tur- 
meric are then stirred into a thin paste 
with water, and this is gradually added to 
the fatty or oily matters kept at a tem- 
perature of about HOT. The salt and 
niter are next stirred in and the mixture 
heated to boiling. The heating is con- 
tinued for from twelve to twenty-four 
hours or until the color of the mixture 
becomes dark enough. The hromochlor- 
alum is then introduced and the mass is 
agitated until cold, when it is put up in 
sealed cans. 

3. — Bogart’s preparation is prepared as 
follows : The materials employed are : 
Annattoin, 5 oz. ; turmeric (pulverized), 
6 oz. ; saffron, 1 oz. ; lard oil, 1 pt ; but- 
ter. 5 lb. The butter is first melted in a 
pan over the water bath and strained 
through a fine linen cloth. The saffron is 
made into a % pt tincture, and, together 
with the turmeric and annattoin, is 
gradually stirred into the hot butter and 
oil and boiled and stirred for about fifteen 
minutes. It is then strained through a 
cloth as before and stirred until cool. 

4. — Dake’s butter coloring is prepared 
by heating a quantity of fresh butter for 
some time with annatto, by which means 
the coloring matter of the butter is ex- 
tracted, and straining the eolored oil and 
stirring It vinUl cold. 
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5. — The following Is commended in a 
German agricultural journal : Alum, pul- 
verized finely, 30 parts ; extract of tur- 
meric, 1 part. With the extract dampen 
the powder as evenly as possible, then 
spread out and dry over some hot surface. 
When dry again pulverize thoroughly. 
Protect the product from the light As 
much of the powder as will lie on the 
point of a penknife Is added to a chumful 
of milk or cream before churning, and It 
gives, says the authority on the subject, 
a beautiful golden color, entirely harm- 
less. To make the extract of turmeric 
add 1 part of powdered turmeric to 5 
parts of alcohol and let macerate together 
for fully a week. 

6. — Ethereal extract annatto, I oz. ; oil 
(olive or cottonseed), 100 oz. 

7. — Purified annatto, powdered, 10 oz. ; 
oil, lOO oz. Digest for two hours in a 
steam or water bath, allow to stand for 
one week, then decanL Of either of the 
above liquids 6 drops added to 1 quart of 
cream is sufficient. 

8. — Annattoin, 5 av.oz. ; powdered tur- 
meric, 6 av.oz. ; true saffron, 1 av.oz. ; 
odorless lard oil, 16 fi.oz. ; alcohol. 4 fl.oz. 
Hub the annattoin and turmeric with the 
oil. which may be deodorized by filtration 
through charcoal and macerate for sev- 
eral days. Prepare a tincture with the 
alcohol and saffron. After a sufficient 
maceration separate the solids from the 
oil by filtration, adding more oil through 
the filter, to keep the measure, and mix 
the tincture of saffron with this, driving 
off the alcohol by a gentle heat. 

Of late coal-tar dyes are being largely 
introduced for the same purpose. They 
are mostly azo dyes and are sold specifi- 
cally as butter dyes. However, they are 
not recommended. 

9. — Odorless Coloring. — Annatto, 

oz. ; sodium bicarbonate, 1 % oz. ; sugar, 
S oz. ; potassium nitrate, 8 oz. Soften 
the annatto with about 2 oz. water, using 
the heat of a water bath. Stir in about 2 
oz. of the sodium bicarbonate, evaporate 
to dryness and mix with the remainder of 
the soda and the other ingredients. 

10. — MacEwan, In his Pharmaceutical 
Formulas,” states that vegetable annatto 
is being replaced by aniline orange, the 
following being recommended as a popu- 
lar coloring: OH-soIuble aniline orange, 
1 oz, ; olive oil, 160 fl.oz. Dissolve the 
color in the oil by gende warming. Cot- 
tonseed oil may be used in place of olive 
oil. A tea^[>oonful of the coloring is suffi- 
cient for 10 gal. of cream. 
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Deterioration of Batter, 

Butter fat, and therefore butter, is very 
unstable and it is therefore very liable jto 
deterioration which, If It continues, ren- 
ders It unfit for food. The butter loses 
color ; it develops a tallowy taste and 
odor. As the deterioration progresses the 
texture changes from a firm or a solid to 
a pasty mass- When this stage is reached 
it is fit only for soap grease. 

Butter may be kept stored at a low 
temperature and in a dark place from six 
to eight months. To protect butter which 
is shipped to tropical countries it is often 
made from preservet^ cream and packed 
in hermetically sealed cans. 

While butter cannot be prevented from 
deteriorating without the use of chemi- 
cals, which is forbidden under the Pure 
Food Law, much can be done to retard 
this deterioration by handling it In all 
stages of its production under the most 
cleanly condition, by preserving the 
cream with which It Is made by guarding 
it against infection, by packing It in air- 
tight packages and holding it at low tem- 
peratures or in darkness. 

Butter that is put In packages of 
greater size than the brick or print form 
will hold Its flavor longer than the smaller 
packages. Prints and pats which are 
pleasing to the eye must be uncommonly 
well wrapped so as to make an almost 
air-tight package. Glass or glazed earth- 
enware butter jars should be used In all 
households. 


Substitutes for Batter. 

At the present time there are three 
commercial substitutes for butler. These 
are oleomargarine, butterine and reno- 
vated butter. These are subject to spe- 
cial examination by the Government and 
are subject to special taxes. The laws 
relating to their manufacture are moat 
rigid. For Information as to the processes 
of the manufacture of oleomargarine the 
readers are referred to the SCIENTIFIC 
AMERICAN supplement numbers. 

Butterine Is oleomargarine with which 
ig mixed more or less butter. This Is a 
purely commercial term and is not recog- 
nized by law. All “butterine" is legally 
oleomargarine. 

“Renovated butter" is made from lots 
of butter which have been subjected to a 
process by which It Is melted, clarifled 
and refined for the punwse of removing 
rancidity or any deleterious flavors, or of 
otherwise improving the rendering uni- 
form miscellaneous lots of butter which 
could not find a profitable martet without 
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being subjected to some such process of 
renovation. * 

The purpose of the Government sur- 
veillance is to see that regulations are ob- 
served whereby no unwholesome material 
or process is used so that the purchaser 
or consumer is advised of the true char- 
acter of this kind or grade of butter. 

Home Test for Butter. 

* The following home test for butter is 
from Farmers’ Bulletin 131 of the De- 
partment of Agriculture : The experi- 
ment may be conducted In the kitchen as 
follows : Using an*ordinary coal-oil lamp 
as a source of heat, melt a piece the size 
of a small chestnut taken from the sus- 
pected sample in an ordinary tablespoon, 
hastening the process by stirring with a 
splinter of wood (a match will do). Then 
increasing the heat, bring po as brisk a 
boil as possible, and, after the boiling has 
begun, stir the contents of the spoon thor- 
oughly, not neglecting the outer edges, 
two or three times at intervals during the 
boiling, always shortly before the boiling 
ceases. Oleomargarine and renovated 
butter boil noisily, sputtering more or 
less, as a mixture of grease and water 
would naturally behave when boiled, and 
produce no foam or but very little. Reno- 
vated butter produces usually a very 
small amount of foam. Genuine butter 
ordinarily bolls with less noise and pro- 
duces an abundance of foam. The differ- 
ence in regard to foam is, as a rule, very 
marked. A butter is rarely found which 
yields an uncertain result, but if uncer- 
tain it should be considered genuine but- 
ter or a case of suspicion not confirmed. 

Circular No. 100 of the Bureau of Ani- 
mal Industry, Department of Agricul- 
ture, gives a rapid method for the deter- 
mination of water In butter, by C. E. 
Gray. 

Preserving of Batter. 

1, — The best method to preserve butter 
from the air is to fill the pot to within an 
Inch of the top and to lay on it common 
coarse-grained salt, to the depth of % an 
inch or % of an Inch, then to cover the 
pot up with any flat article that may be 
convenient. The salt by long keeping ^vill 
run to brine and form a layer on the top 
of the butter, which will effectually keep 
out the air and may at any time be very 
easily removed by turning the pot on one 
side. Fresh butter, 16 lb. ; salt, 1 lb. ; 
fresh butter, 18 lb.; salt, 1 lb. ; saltpeter, 
lU 0*. ; honey or fine brown sugar, 2 oz. 

2. — Appcrt’s Heehod— Take fresh but- 
ter of the beat quality and press it 
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through a clean cloth in order to make it 
as dry as possible. Then cut it into small 
pieces and pack closely into glass jars, 
leaving no vacant spaces. Close the jars 
with cork stoppers, seal hermetically and 
fasten with wire in addition ; put into 
cold water and heat to the boiling point. 
Rutter thus treated will keep in a cool 
place for six months. 

3. — Breon's Method. — Put fresh butter 
into tin cans, under a thin layer of water 
containing tartaric acid and sodium car- • 
bonate. Fill up the cans with the liquid 
and solder on the covers, 

4. — Melted Butter. — Butter may be 

melted directly over the fire or in a water 
bath (bain-marie). In the first case put 
it into a copper kettle and set over a 
clear, moderate fire. Any impurities will 
sink to the bottom or rise to the top In 
froth. Stir slowly and skim off the froth 
as it forms. When no more rises, cool to 
50 to (122 to 140''F.) and pour 

into earthen jars with narrow necks. 
When the butter has hardened put a layer 
of salt over the top and close tightly with 
paper. The best way of melting is in 
the water bath ; that is, with the vessel 
containing the butter placed in another 
with boiling water. It is a good plan to 
.strain the b^elted butter through a cloth. 
It will keep unchanged for a year, but is 
good only for cooking. 

5. — Pickled Butter. — Wash the semi- 
saltcd butter thoroughly and spread out 
in a thin layer on a moist table. Work 
into it 60 grams ,(6 parts by weight) of 
fine salt to each kilogram (100 parts) of 
butter. Pack the butter Into earthen jars 
and set in a cool place for a week ; then, 
if there is any vacant space in the jar, 
fill it up with salt brine. If the butter is 
to he sent away, pour off the brine and 
put in a layer of dry salt. This salted 
butter has a good flavor and can be used 
for the table. Cut it out from the jar in 
horizontal pieces, smooth off the surface 
each time and fill the space with brine. 

6. — Preserving Paper. — Cooking salt, 
in fine powder, 160 gr. ; saltpeter, in fine 
powder, 320 gr. ; whites of 20 eggs. Beat 
the albumen to a froth, mix the salts and 
add the mixture to the froth, little by 
little, with constant stirring, imttl a solu- 
tion is formed. In this soak a good qual- 
ity qf bibulous paper and hang It across 
strings to dry. When dry go over each 
sheet with a hot smoothing iron, the face 
of which is kept well waxed. 

Rancid Buffer, To Sweeten. — 1. — 100 
lb. of butter is mixed with about 30 gal. 
I of hot water, containing % lb. of blcar- 
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Donate of soda and 15 lb. of fine granular 
animal charcoal free from dust, and the 
mltture is churned together for half an 
hour or so, The butter is then sepa- 
rated, after standing, warmed and 
strained through a linen cloth, then re- 
salted, colored and worked up with one- 
half its weight of fresh butter. 

2. — Rancid butter may be restored, or 
at ail events greatly improved, by melt- 
ing it with some freshly burnt and 
. coarsely powdered animal charcoal . 
<■ which has been thomughiy freed from 
dust by sifting) in a water bath and then 
straining it through clean flannel. A bet- 
ter and less troublesome method is to well 
wash the butter with some good new milk 
and next with cold spring water. Butyric 
acid, on the presence of which rancidity 
depends, is freely soluble in fresh milk. 

3. — One authority advises to wash the 
butter first with fresh milk and afterward 
with spring water, carefully working out 
the residual water. This, even if effec- 
tive, will cost about as much time and , 
material as to convert the milk into fresh 
butter. 

4. — Another recipe says to add 25 to 
30 drops of lime chloride to every 2 
pounds of butter, work the mass up thor- 
oughly. then wash in plenty of fresh, cold 
water and work out the residual water. 

Butter, To Clarify . — Put the butter 
into a ste^vpan, heat it slowly, removing 
the scum as it rises, and when quite clear, 
pour it carefully into clean and dry jars, 
leaving the sediment behind. 

Curled Butter . — Tie a strong cloth by 
two of the corners to an iron hook in the 
wall. Tie the other end of the cloth into 
a knot, but so loosely that the Index 
finger may be easily passed through it. 
Place the butter in the cloth, twist it 
lightly, thus forcing the butter through 
the knot in fine short rolls or curls. The 
butter may then be garnished with parsley 
and served. Butter for garnishing hams, 
etc., should be worked until sufficiently 
soft, and then used by means of a piece 
of stiff paper folded In the form of a 
cornet. The butter is squeezed In fine 
strings through the hole at the bottom of 
the comet, and a little experience soon 
enables the worker to execute variotis 
designs. 

Fairy or Feathery Buffer.— Work the 
butter until It is sufficiently soft, then 
place it In a piece of coarse buttei' muslin 
or some loosely woven fabric through 
which It can be forced in fine particles 
and which must be previously wetted with 
cold water. Draw the edges of the muslin 
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together and press the butter gently 
through, letting it fall ftghtly Into the 
dish in which it will be served or round 
any dish it is intended to garnish. 

Molded Butter . — Butter may be shaped 
without the aid of molds, but round but- 
ter molds or wooden stamps are much 
used and are made in a variety of pat- 
terns. They should be kept scrupulously 
clean, and before the butter is pressed in 
the molds should be scalded and after- 
ward well soaked Jn cold water. The but- 
ter at once takes the impress of the mold 
and may therefore be turned out imme- 
diately into the butter, dish. In hot 
weather a IltUe Ice should be placed either 
round or beneath the butter dish. Dishes 
with a double bottom are constructed for 
this purpose. 


V CHEESE 

The following notes on chee.se making 
are obtained from Farmers’ Bulletin 166, 
entitled “ Cheese Making on the Farm,” 
by Henry E. Alvord. This subject Is 
being revised by the Department of Agri- 
culture and may be obtained from that 
source when completed. In the mean- 
time Farmers’ Bulletins 84, 92. 97 and 
237 contain valuable information. 

The ordinary process of which Ameri- 
can cheese is made in factories is not ap- 
plicable to the farm dairy, because it 
takes too much time and is so complicated 
that It requires years of practice to be- 
come sufficiently familiar with the vary- 
ing conditions in which milk comes to the 
vat. The various changes that take place 
In milk and which are troublesome In 
making cheese nearly all develop In the 
night’s milk kept over until the following 
morning. So If milk is made into cheese 
immediately after It is drawn, no diffi- 
culty need be experienced. By employing 
a simple and short method of manufac- 
ture any one at all accustomed to han- 
dling milk can, with the appliances found 
in any well-regulated farm home, make 
uniformly a good cheese. 

Double Cream Cheese . — This is the 
most popular cream che^ in Paris and 
it is said that about 40,000 are consumed 
daily in that city. It la also called Swiss 
cream cheese. According to Pourian, it is 
made as follows : 

Ten pounds of cream and 64 pounds of 
new milk are mixed carefully and brought 
to a temperature of 55 to 67<’F. Enough 
diluted rennet ex^ct Is added to make it 
coagulate in twenty-four hours. The 
curd is cut into, fiat pieces with a skim- 
mer and laid on a linen cloth, which is 
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folded over It so as to form a sort of 
press bag. These bags or packages are 
laid In a perforated box with boards be- 
tween them, and when the first flow of 
whey stops the top board Is loaded with a 
weight of some kind. This pressing takes 
sixteen to eighteen hours, as a rule; it 
should continue until whey ceases to 
escape. 

The curd is then spread on a large 
table and worked and kneaded by hand, 
while adding^ enough cream to give it a 
uniform smooth consistency; after this it 
is left on the table some hours to become 
firmer. 

The moulding m^ be done by taking in 
the right hand enough curd to make a 
cheese, placing it on a piece of paper and 
rolling it into a small cylinder. If many 
of the little cheeses are to be made, a 
suitable molding apparatus should be pro- 
vided, which may be constructed substan- 
tially as follows : A form, or mold, is 
made by taking an open tin box or pan 
of a depth corresponding to the length of 
the cheeses to be made, the bottom of the 
pan or box having a convenient number 
of circular openings into which tin cylin- 
ders of the desired dimensions have been 
soldered. To form the cheeses this mold 
is placed bottom uppermost on a sheet of 
perforated tinned steel somewhat larger 
than the mold and supported by short 
feet, so that it may stand on a table. 
By the aid of a wooden piston each cylin- 
der may be lined with a roll of paper. 
The curd is then dumped on top of the 
mold, pressed into the cylinders and 
struck off smoothly with a piece of board. 
The whole«“ form " is then lifted carefully, 
leaving the cheeses In their paper wrap- 
pings on the perforated tin plate. They 
are then ready to be packed for the 
market. 

This cheese, as analyzed by Pourian, 
has 55 per cent, water, 30 per cent, fat 
and 15 per cent, casein, etc. One dozen 
weigh about 2 pounds. 

(These descriptions of Neufchatel and 
cream cheese are takeyi from J, H. Mon- 
rad’s book, entitled The A B C of Cheese 
Making.”) 

Crcow Cheese, — Very thick 
cream Is poured carefully into a linen 
bag and this hung up, with a basin under- 
neath to catch the wh^. In a cool room 
or cellar. The air In the room must be 
pure, as the cream easily absorbs odors. 
When th6 whey Is partly drained off the 
bag Is twisted tight and bound so as to 
dry the curd more ; then, after twenty- 
four to” forty-eight hours, according to 
temperature and the consistency of the 
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cream, the ” cheese ” is ready to eat, and 
may be molded as desired. This is hardly 
cheese, as no rennet is used. Perhaps It 
should be called a “ sour cream curd.” 

French Creom Cheese. — Enough rennet 
I» added to the morning'? milk, set in a 
jar at a temperature of 70® F., to coagu- 
late in two or three hours, and then left 
for twenty or twenty-four hours. In- 
stead of any special mold, a common hair 
sieve may be used. After pouring out 
the whey gathered on top of the curd, cut 
/ the latter into slices with a skimmer and 
lay it in the sieve to drain. When weH 
drained, add cream in quantities to suit, 
but not more than that from a quantity 
of milk equal to that first coagulated. 
Mix the curd and cream by mashing with 
a wooden pestle, like a potato masher, 
until a uniform paste is obtained. This 
Is then placed in wicker molds or baskets 
lined with muslin. In France heart- 
shaped molds are made for the purpose. 
The cheese is used when freshly made. If 
it is to be kept several days an ice-box 
will be necessary. 

Neufchatel Cheese, — The fresh morn- 
ing’s milk, while still at a temperature of 
about 90® F., is set in a stone jar holding 
40 pounds or less, and enough rennet is 
added to coagulate It in about twenty- 
four hours. It should stand in a room of 
about 00“ F., and a reliable rennet ex- 
tract should be used. The jar may be 
covered with a woolen blanket or the like 
to keep the temperature uniform. When 
coagulated the whole mass is poured into 
a piece of cheese cloth, which is either 
placed in a basket or hung up on four 
supports fixed for that purpose. It is 
then left twelve hours to drain. Then the 
cloth is gathered together aroimd the curd 
and placed in a square wooden box with 
perforated bottom and sides and a press- 
board put on with weights ; a few stones 
will answer or a small lever press tnay 
be used. The curd Is pressed for twelve 
hours and then kneaded by hand on dry 
cloth into a uniform stiff paste. It re- 
quires experience to get exactly the right 
consistency. If it Is too moist, new dry 
cloths are placed under it, and it is 
worked until dry enough. But If too dry, 
It is a sign that either too much rennet 
has been used or the curd has been 
pressed too much. In this last case some 
new curd is added and carefuly mhced 
with the other. When of the right con- 
slstAcy It Is put into small molds. Little 
tin cylinders are usual, of 2% inches di- 
ameter and 3 inches high. Any lltUe tin 
can may be used by unsoldering the top 
and bottom’. After smoothing both ends 
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the cylindrical-shaped cheese is pushed 
out and salted hy strewing on both' ent^ 
and lightly rolling between the hands 
covered with salt. 

The little cheeses are then placed on 
any kind of a draining board and left for 
twenty-four hours. If made in any ctuan- 
tity a drying room should be prepared 
with lath shelves, on which smooth, dry 
straw is placed, and the cheeses laid upon 
the straw without touching each other. 
They are turned often enough to prevent 
loss of shape or sticking to the straw. 
Many people prefer this cheese while 
quite fresh, and it may be used at any 
time after being dried for a day. But if 
more age and maturity are preferred, 
more time and attention are required, 
with special conditions. 

Left upon the straw, white mold may 
be expected to appear after five or six 
days. Leave this undisturbed and in ten 
or dfteen days more the mold becomes 
blue and the cheeses are then .Mid to hav^ 
their “ first skin,'* They should then be 
taken to a cool and rathe*’ moist cellar 
with similar shelves, placed on ei:d on 
the straw and turned every three or four 
days. After three or four weeks in this 
place, red spots begin to appear, and the 
choosf', being then from six weeks to two 
months old, is considered to be at its best. 
It takes 6 pounds of milk for 1 pound of 
cheese. 

Instead of straw, wooden mats or 

splashers” may be used on which to dry 
the cheese. 

This cheese is the kind commonly sold 
in this country wrapped in tinfoil. Some 
of that In the market is very poor, bemg 
made from skim milk, and is in reality 
nothing but cottage cheese, although sold 
under this French name. 

Notes for Home Cheese Making. 

UterisUs . — A good vat — one that can be 
kept clean and sweet and large enough to 
hold whatever milk is to be used at one 
time. A press, for the product of from 
five to eight cows, a simple lever with 
weights. Accompanying the press must 
be hoops ; a good size is 10 inches in di- 
ameter and 8 Inches deep, made of heavy 
tin, edges strong and no top or bottom. 
A drainer or vessel with perforated bot- 
tom, in which the curd Is drained ; a large 
basket will do, lined with strainer cloth. 
A dozen cloths a yard square. A ^er- 
mometer. A curd knife or knives. Imese 
come In pairs, one to cut horizontally and 
one vortlcally, but a long^ slim knife will 
do or a strong, piece of galvanized wire 
netting, or even a strong strip of tin. A 
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suitable room for curing, with a few 
smooth, wide shelves on which to cure 
the cheese. 

Rennet . — Use about one tablespoonful 
of rennet extract for 3 gallons of milk. 
If the curd is over one-half hour in com- 
ing, increase the quantity of rennet; If 
leas, decrease it Rennet tablets may be 
used. 

Preparation of the Curd.— Warm the 
milk to 85“ F„ add the rennet and mix 
thoroughly, then cover and let stand at 
this temperature for about one-half hour, 
or until the curd will break, leaving the 
whey clear. Then cut each way, leaving 
it in columns about \ Inch square. Now 
let it stand until the whey rises an inch 
on top of the curd, then warm the whole 
gradually, taking two or three hours to 
reach 98“ F., lifting and stirring and 
breaking it gently with the hand all the 
time until the pieces are about the size 
of grains of corn. Be very careful not 
to crush the curd, as that will cause the 
cream or fat to escape with the whey. 
Then let stand at this temperature, stir- 
ring it occasionally to keep from packing, 
until the curd is so firm that when 
squeezed gently in the hand and the hand 
opened, it will separate into particles 
again. The whey should have a slightly 
acid taste. Then dip the curd Into a 
basket lined with cloth to cool and drain. 

Salt . — Salt the curd after it is drained, 
using 4 ounces of salt to 10 pounds of 
curd, mixed in carefully but thoroughly ; 
or salt by brine bath or rubbing, after 
pressing. 

Pressure . — The pressure must be gentle 
at first or the milk fat will run out, thus 
leaving a poor cheese. Increase the pres- 
sure gradually, and in a few hours take 
the cheese out, turn it, rearrange the 
bandage and press as before, 

Curing . — This is a very Important part 
of cheese making. The room for curing 
(and it may be in a basement or cellar If 
the conditions are right) should be, first 
of alt, capable of being kept at an even 
and medium temperature. From 60 to 
00“ F. Is now regarded as the best for 
domestic purposes, although the time in 
curing may be somewhat lengthened 
thereby. The cooler the room the slower 
the curing. If the room at any time gets 
much warmer than 65«, even for a short 
period, the cheese la likely to be perma- 
nently Injured. The room should be 
fairly dry. but not too dry, and, while 
being well ventilated, should be free from 
currents of air. If too dry or subjected 
to dry currents, the cheese will lose 
weight and be apt to crack. Great care 
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must be taken to keep out all flies. The 
bandage should be greased and rubbed 
and the cheese turned over on the shelf 
every day or two for a month ; later this 
need be done only, once or twice a week. 

If the cheese should crack, paste strips of 
cheesecloth or stout paper over the open- 
ings. 

Information on CHieese Making Proc- 
esses, its Chemistry, etc., is contained in 
our Scientific American Supplement, 
Numbers *1245, 1493, *1642, 1643 and 
1647. 

For particulars about the Scientific 
American Supplement kindly refer to the 
Advertising Pager 

FERTILIZERS 

1. — A cheap fertilizer consist of sul- 
phate of ammonia, 60 lb. ; nitrate of soda, 
40^ lb. ; ground bone, 250 Ita. ; plaster, 250 | 
lb.; salt, % bushel; wood ashes, 3 bush- | 
els ; stable manure, 20 bushels. Apply 
the above amount to six acres. Labor in 
preparing Included, it costs about $15. It 
is said to give as good results as most of 
the commercial fertilizers costing $50 per 
ton. 

2. --’Artlficial Manures. — a. — (Ander- 
son.) Ammonium sulphate, common salt 
and oil of vitriol, each 10 parts ; potas- 
sium chloride, 15 parts ; gypsum and po- 
tassium sulphate, each 17 parts ; saltpe- 
ter, 20 parts ; crude Epsom salts, sodium 
sulphate, 33 parts. For clover. 

b— (Huxtable.) Crude potash, 28 lb. ; 
common salt, 1 cwt. ; bone dust and gyp- 
sum, each 2 cwt. ; wood ashes, 15 bushels. 
For either com, turnips or grass, 

c. — (Johnstone.) Sodium sulphate 
(dry), 11 lb.; wood ashes, 28 lb.; com- 
mon salt, % cwt. ; crude ammonium sul- 
phate, 1 cwt. ; bone dust, 7 bushels. As 
a substitute for guano, 

d. — Liquid ifonitre.— (1.) Dissolve 25 
lb. guano In 5 gal. of water. For use add 
2% 02. of this solution to 5 gal. water. 

<2.) Sheeps' dung, % peck to 16 gal. of 
water ; sulphate of ammonia, % oz. to 
every gallon. 

e. -— Manure from Soot.— Save the soot 
that falls from the chimneys when the 
latter are cleaned. Twelve Qt. soot to 1 
hhd. water makes a good liquid manure, 
to be applied to the roots of plants. 

3. — Chemice^ Gioano (Grandeau). 

Calcium nitrate, 100 parts; potas^um nb 
trate, 25 parts; potassium phosphate, 25 
parts ; magnesium sulphate, 25 parts. 
Dissolve from 4 to 10 grams of this pow- 
der In 1 liter of water, and water each 
pot plant with this once or twice a 
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month. The plants must be in full vege- 
tation. 

4 . — Fisk Fertilizers . — The fish fertiliz- 
ers on the market have much less value 
than natural fertilizers, like guano. The 
reason is that the material obtained from 
fish is poorer in soluble nitrates and 
phosphates than the natural guano, and 
that it Is in an imperfect state of divi- 
sion. M. J. Carstairs claims that fish 
contain all the elements of the best guano, 
and its inferior value Is due to the loss 
produced in the manufacture. He has 
adopted the following method of prepara- 
tion, consisting essentially in submitting 
the fish, dried and reduced to pieces, in 
an appropriate extractor, to the action 
of a mixture, in the state of vapor, of a 
solvent of the oil or a mixture of such 
solvents. 

The solvents, according to him, may be . 
classed in three groups ; Group A : Car- 
bon bisulphide, ether, benzol, benzoline, 
etc. Group B : Ethyllc or methylic al- 
cohol or a mixture of these. Group C : 
Acetone, etc. 

The role played by the substances of 
Group A is well known. Alcohol, at the 
temperature at which it is vaporized, con- 
verts the soluble albuminoids . into in- 
soluble albuminoids, and thus prevents 
them from mingling with the oil, to the 
detriment of its quality and its nutritive 
value as a fertilizer. 

The action of alcohol has as a result 
the solidification of the albuminoids, 
which otherwise would be converted into 
a jelly, so that the fish, freed from the oil 
and taken from the extractor, . are brittle 
and may be reduced to any state of divi- 
sion desired by means of an apropriate 
machine. 

On the other hand, acetone, although 
this has in Itself but a slight dissolving 
power for animal fats, considerably in- 
creases the acUon of the solvents, even 
when it 1 b employed in small quantities. 

The proportion of the mixture to be 
employed depends on the special sub- 
stances of Groups A and B. When ben- 
zoUne and methylic alcohol are made use 
of, the most suitable proporUon is ben- 
zoline, from 80 to 85 ; alcohol, 12 to 15 , 
acetone, 3 to 5,— Translated for the SCI- 
ENTIFIC AMERICAN SUPPLEMENT, 
from La Revue des Produits Chimiques. 

Cheap Fertilizer from Pish. — Pass fish 
refuse through mincing machine and ex- 
pose in layers 3 in. deep in a kiln heated 
to 300« P. untU properly dried. 

^—FertUlzing Potcder.— Bona dust 9 
parts (very fine) ; plaster parts, 4 part ; 
sulphate ammonia, H part. Steep the 
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seed in the drainings of a dunghill ; drain, 
but while still wet sprinkle with the pow- 
der and dry. 

Fertilizers for Special Purposes. 

Com. — To produce 50 bushels more 
than the natural product to the acre use : 

1. — Nitrogen, 64 lb., in the form of 
sulphate of ammonia ; 

2. — Potash, 77 lb., in the form of 

chloride of potash ; 

3. — Phosphoric acid, 31 lb., in the form 
of muriate of superphosphates. 

To grow 1 ton of hay to the acre more 
than the natural product use : 

4. — Nitrogen, 36 lb., in the form of sul- 
phate of ammonia ; 

5. — Potash, 31 lb., In the form of 

chloride of potash ; 

6. — Phosphoric acid, 12 lb., in the form 
of superphosphate. 

Cotton. — Ammonia, 2.50 per cent. ; 
available phosphoric acid, 7.50 per cent. ; 
potash 4 per cent. 

Fruit Trees. — Potassium chloride, 100 
parts : potassium nitrate, 500 parts ; po- 
tassium phosphate, 570 parts. This total 
amount of 1,170 grams to be used for one 
tree. 

Garden Plants. — 1. — Sugar, 1 part ; po- 
tassium nitrate, 2 parts ; ammonium sul- 
phate, 4 parts. 

2. — Ferric phosphate, 1 part ; magne- 
sium sulphate, 2 parts ; pptassium phos- 
phate, 2 parts ; potassium nitrate, 2 
parts ; calcium acid phosphate, 8 parts. 
About a teaspoonful of either of these 
mixtures is added to a gallon of water 
and the plants sprinkled with the liquid. 

3. — Ammonium sulphate, 10 parts ; so- 
dium nitrate, 15 parts ; ammonium phos- 
phate, 30 parts ; potassium nitrate, 45 
parts. 

Lawns . — 1. — Potassium nitrate, 30 
parts ; sodium nitrate, 30 parts ; 6alcium 
sulphate, 30 parts ; calcium superphos- 
phate, 30 parts. 

2. — Ashes strewn on lawns prevent the 
growth of moss and promote that of the 
grass. Soot, which is often thrown away, 
is an excellent fertilizer, particularly for 
grass, onions, potatoes and all kinds of 
radishes. Both ashes and soot have the 
property of keeping away sand fleas and 
little snails. An excellent fertilizer is 
obtained by mixing nine parts of soot 
with one of salt 

Oats. — To produce 25 bushels of oats 
and the usual proportion of straw per 
acre more than the natural product of 
the soil, and in proportion for other quan- 
tities, u^: 
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1. — Nitrogen,. 10 lb., In the form of 
sulphate of ammonia. 

2. — Potash, 31 lb., in the form of chlo- 
ride of potash ; 

3. — Phosphoric acid, 8 Ib., in the form 
of superphosphate. 

To produce 1,500 lb. of dried leaf to- 
bacco with the usual proportion of stalk- 
more than the natural yield per acre of 
land, use : 

4. — Nitrogen, 149 lb., in the form of 
sulphate of ammonia : 

5. — Potash, 172 Ib., in the form of sul- 
phate of potash; 

6. — Phosphoric acid, 16 lb., in the form 
of superphosphate ; 

7. — Lime, 160 lb., In the form of sul- 
phate of lime (lime plaster). 

These mixtures should be sown over 
the land broadcast when the ground is 
well prepared, before planting, and not 
put in the hills, so that the roots may 
seek the food and not concentrate and 
thereby cause the plants to bum up. 

Orange Fertilizer. — Ammonia, 3.25 per 
cent. ; available phosphoric acid, 3.50 per 
cent. ; potash, 14.50 per cent. 

Potatoes . — To produce 100 bushels of 
potatoes per acre and their usual pro- 
portion of tops more than the Natural 
proportion of the land, and other quanti- 
ties proportionally, use : 

1. — Nitrogen, 21 lb., In the form of 
sulphate of ammonia ; 

2. — Potash, 34 lb., in the form of sul- 
phate of potash ; 

3. — Phosphoric acid, 11 lb., In the form 
of superphosphate. 

Potted Plants and Flowers. — 1. — A 
plant, In order to thrive properly, must 
grow In a soil that fuml^es, the neces- 
sary inorganic matters as food. If these 
are not present, or present only in small 
quantity, the plant either dies, or grows 
scantily, or develops only certain portions 
of its structure. Thus grain grows only 
small and undeveloped seeds if the soil 
does not contain enough phosphoric acid. 
As regards the organic foodr plants are 
less dependent on the soil, as this is de- 
rived directly or Indirectly from the at- 
mosphere. As plants vary In the kind of 
mineral matter required, and the avail- 
able mineral constituents In the soil also 
differ greatly in different localities, it is 
often necessary for the proper develop- 
ment of certain plants to add certain sub- 
stances to supply the deftclency. Some 
plants require principally one kind, some 
another, as lime, silica, potash or salt. 
Experiments on vegetation have dhoMm 
that a plant will thrive perfectly when 
I the lacking substances are supplli^ in a 
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suitable fana^^.g., In the following com- 
binations ; 1. Calcium nitrate, potassliun 
nitrate, potassium phosphate, magnesium 
phosphate, f^lc phosphate (sodium 
chloride). 2. Calcium nitrate, ammo- 
nium nitrate, potassium sulphate, magne- 
sium pho&phate, iron chloride (or sul- 
phate) (sodium silicate). 

It is well known that In nature nitrates 
are formed wherever decomposition of or- 
ganic nitrogenous substances takes place 
in the air, the ammonia formed by the 
decomposition being oxidized to nitric 
acid, These conditions for the formation 
of nitrates are pr^nt In nearly every 
cornfield, and they are also the catise of 
the presence of nitrates In water that has 
its source near stables, etc. In Peruvian 
guano nitrogen is present partly In form 
of potassium nitrate, partly as ammonium 
phosphate and sulphate. In form of ni- 
trate It acts more rapidly than In form 
of ammonia, but In the latter case the 
effect Is more lasting. Phosphoric acid 
occurs In guano combined with ammonia, 
potash and chiefly with lime, the last 
being slower and more lasting In action 
than the others. 

2. — Potassium nitrate, 30 parts; potas- 
sium phosphate, 25 parts ; ammonium 
sulphate, 10 parts ; ammonium nitrate, 35 
parts. Where flowers are blooming or 
where blooming Is to be promoted, the 
application of ammonium nitrate alone is 
recommended. 

3. Ammonium chloride, 2 parts ; so- 
dium phosphate, 4 parts ; sodium nitrate, 

3 parts ; water, 80 parts. Mix and dis- 
solve. To use, add 25 drops to the quart 
of water, and use as in ordinary watering. 

4. — Ammonium nitrate, 40 parts; am- 
monium phosphate, 20 parts; potassium 
nitrate, 25 parts ; ammonium chloride, 5 
parts ; calcium sulphate, 6 parts ; Iron 
sulphate, 4 parts. 

5. — ^Ammonium sulphate, 30 grams ; 
sodium chloride, 30 grams ; potassium ni- 
trate, 15 grams; magnesium sulphate, 15 
grams ; magnesium phosphate, 4 grams ; 
sodium phosphate, 6 grams. One gram 
to be dissolved In 1 liter of water and the 
flowers watered up ’ to three times daily. 
Dissolve 4 grams in 1 liter of water and 
water with this solution daily. 

6. — Potassium dilorlde, 12.5 grams ; 
calcium nitrate, 58 grams ; magnesium 
sulphate, 12 grams; potassium sulphate, 
16 grams: lro» phosphate, recently pre- 
cipitated, ' 2.6 grains. This turbid mix- 
ture (1.16 or 1 gram in 1 liter) Is used 
alternately with water for watering a pot 
of about 1 . liter capacity ; for smaller or 
larger pots in proporUon. After using 
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the amount indicated, the watering Is 
continued with water alone. 

7. — Sodium chloride, 10 parts ; potas- 
sium nitrate, 5 parts ; magnesium sul- 
phate, 5 parts ; magnesia, 1 part ; sodium 
phosphate, 2 parts. Mixed and bottled- 
Dissolve a teaspoonful dally in a liter of 
water and water the plants with the so- 
lution. 

8. — Sodium phosphate, 4 oz. ; sodium 
nitrate, 4 oz. ; ammonium sulphate, 2 oz. ; 
sugar, 1 oz. Use two teaspoonfuls to a 
gallon of water. 

9. — Saltpeter, 5 parts ; cooking salt, 10 
parts; bitter salt, 5 parts ; magnesia, 1 
part; sodium phosphate, 2 parts. Mix 
and fill in bottles. Dissolve a teaspoonful 
in 1 liter (about a quart) of hot water 
and water the flower pots with it each 
day. 

10. — Ammonium nitrate, 40 parts ; am- 
monium phosphate, 50 parts; potassium 
nitrate, 90 parts. Two grams of this fer- 
tilizer suffice for a medium-sized flower 
pot. 

11. — Ammonium sulphate, ’ 10 parts , 
sodium chloride, 10 parts; potassium ni- 
trate, 5 parts ; magnesium sulphate, 5 
parts; magnesium carbonate, 1 part; so- 
dium phosphate, 20 parts ; 1 teaspoonful 
to 1 liter of water. 

12. — Ammonium nitrate, 40 parts ; am- 
monium pht^phate, 20 parts ; potassium 
nitrate, 25 parts ; ammonium chloride, 5 
parts ; calcium s^phate, 6 parts ; ferrous 
sulphate, 4 parts. Make doses of 2 grams 
each, which are dissolved each in 1 Uter 
of water and use the solution for water- 
ing the potted plants. 

13. — Potash niter, 20 parts ; potassium 
phosphate, 25 parts; ammonium nitrate, 
35 parts; ammonium sulphate, 10 parts. 
Through this mixture a luxurious foUage 
is secured. If It is desired to act more on 
the flowering the ammonium nitrate must 
be omitted. 

14. Ammonium sulphate, 30 parts ; 
sodium chloride, 30 parts ; potash niter, 
15 parts ; magnesium sulphate, 13 parts ; 
magnesium phosphate, 4 parts; sodium 
phosphate, 6 parts. Dissolve 1 gram in 1 
liter of water and apply three times pter 

day. , ' . 

15. — Calcium nitrate, 71 parts; potas- 
sium chlorate, 15 parts; magnesium sul- 
phate, 12.5 parts; potassium phosphate, 
13.3 parts; freshly precipitated ferric 
phosphate. 3.2 parts. A solution of 1 
gram of this mixture Is applied, alternat- 
ing with water, to the plants. After 
using “k certain quantity, pour on only 

— Ammonium phosphate, 300 parts; 
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sodtum nitrate, 250 jxarts ; potassium nl> 
trate, 250 parts, and ammonium sul< 
phate, 200 parts, are mixed together. To 
every liter of water dissolve 2 grams of 
the mixture and water the potted plants 
once a week with this solution. 

17. — Potash niter, 20 parts ; calcium 
carbonate, 20 parts ; sodium chlorate, 20 
parts ; calcium phosphate, 20 parts ; so- 
dium silicate, 14 parts ; ferrous sulphate, 
1.5 parts. Dissolve 1 gram of the mix- 
ture in 1 liter of water. 

18. — Calcium nitrate, 100 parts ; potas- 
sium chlorate, 30 parts ; potassium phos- 
phate, 30 parts ; magnesium sulphate, 20 
parts; ferrous sulphate, 0,1 part Dis- 
solve 2 grams of the solution in 1 liter of 
water, 

19. — Dissolve potash niter, 100 parts ; 
ammonium phosphate, 100 parts, and 
phosphoric acid, 2.5 parts, in 1,000 parts 
of ordinary syrup. For 1 liter of water 
add at most 10 cubic centimeters and 
apply this solution, alternating with ordi- 
jiary water. For Cactaceae, Crassulaceae 
and similar plants, which do not directly 
assimilate organic substances, distilled 
water should be used Instead of syrup. 
Chlorotic plants should be coated with 
dilute solution of iron, or else iron should 
be admixed to the soil, whereupon they 
will become green again. The iron Is ab- 
sorbed in the form of ferric chloride or 
ferrous sulphate. 

Vegetables . — The formula for the vege- 
table fertilizer varies with the kind of 
vegetable which is cultivated: Ammonia, 
5 to 7 per cent. ; available phosphoric 
acid, 6 per cent. ; potash, 8 to 12 per 
cent 

Fertilizers : Artificial, Their Nature 
and Function. Ammonia, Fixation of At- 
mospheric Nitrogen, are treated of in our 
Scientific American Supplement, Num- 
bers 1430, 1490, 1608, 1640, 1641, 1642, 
1643, 1644, *1668, 1685, *1740, 1675, 

•174S, "ITSi 1787. 

• Indicates illustrations of plant for at- 
mospheric nitrogen production. For par- 
ticulars about the Scientific American 
Supplement kindly refer to the Advertis- 
i£g Pages, 

\m.ir 

Much depends upon the health of the 
herd, the cleanliness of cows and their 
surroundings, the construction and care 
of utensils, and the health, cleanliness 
and milking methods of employes. For a 
full description of proper methods, in- 
cluding a description of bacteria and con- 
ditions affecting bacterial growth see Far- 
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mers’ Bulletin No. 63, issued by the 
United States Department of Agriculture. 

Artificial Milk. | 

Humanixed Milk . — 1. — White of egg, 
150 parts ; fresh oil sw. almonds, 350 
parts'; milk sugar, 400 parts ; sodium car- 
bonate, 4 parts ; neutral calc, phosph., 25 
parts ; water, enough to make 1,000 parts. 
Mix and make an emulsion. 

2. New milk, 12 pt. ; cream, 16 oz. ; 
milk sugar, 13 oz. ; water, 8 pt. Dissolve 
the sugar of milk in the water and mix 
with the other ingredients. Fill bottles 
to the shoulder, place In a kettle sur- 
rounded with watei* and place on the 
fire. Allow the water to boll for thirty 
minutes, then cork and allow the boiling 
to continue for another half hour, when 
sterilization will be complete. 

3. — Harold Stacey says : To reduce the 
content of casein in cow’s milk to the 
same percentage as that of human milk it 
is necessary to add three parts of water 
to every five parts of milk. The fat and 
milk sugar are naturally diminished, and 
the requisite percentage must be made up 
by addition of more milk sugar and fat. 
The latter is added either in the form of 
cream or butter, preferably the latter, 
owing to Its more constant composition. 
It is readily emulsified by the milk. The 
following forms a good working formula ; 
New milk, 2 pt. ; fresh butter. 3 drams ; 
milk sugar, 500 gr. ; water, 19 oz. Dis- 
solve the milk sugar in the water and add 
to the milk and butter previously emulsi- 
fied. 

4. — If cream be used the following for- 
mula, given by Prof. Clague, will be 
found to work well : New milk, 3 oz. ; 
cream, 1^ oz. ; milk sugar, 1% oz. ; 
water, 18 oz. Mix. 

Bnttermilk, Artificial. 

The cooling and grateful effects of but- 
termilk are so highly appreciated in the 
hospitals of Paris, that, in the absence of 
the fresh article, the physicians have de- 
vised the following formula for the prepa- 
ration of an artificial substitute for the 
genuine article ; Buttermilk powder (see 
below), 10 parts ; vinegar, 1 part ; syrup 
of buckhom, 1 part Dissolve the powder 
in the water and add the vinegar and 
syrup. 

The powder is prepared as follows : So- 
dium chloride, 50 parts; milk sugar, 100 
parts ; potassium nitrate, 6 parts ; alum, 
5 parts. Mix. 

Condensed Milk. 

The process of “condensing" milk con- 
sists In evapomtlng the greater portion of 
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the water present, and, If to be kept defi- 
nltely^ugar Is added as a preservative. 
The <n|||Ptity of sugar used varies In the 
different brands. Hager gives the results 
of the analyses of five different samples 
of good Belgian condensed milk, none of 
which vary much from the following : 
Milk sugar, 15,58 per cent. ; cane sugar, 
.33 per cent. ; fat. 8.25 per cent. ; albumin, 
17.96 per cent. ; salts, 1.95 per cent ; 
water 23.20 per cent The following de- 
scription of the operation of condensing 
milk In the way Indicated Is taken from 
an early Issue of the Ciradar : 

“The milk, as it li^received, Is run Into 
square vats some four or five feet above 
the level of the bath and heating room. 
The bath tubs are circular, have a ooll of 
steam pipe at the bottom and are nearly 
filled with water. In this bath are set 
cans, each holding about forty quarts: 
The milk Is run into these cans from the 
receiving tanks and is heated to from 150 
to 175 *F. It is then drawn thence into 
the heating Veils, which have jacketed 
steam bottoms, and is there heated to 
boiling. It is next run into the vacuum 
pan, into which a stream is kept fiowing 
about as fast as the evaporation goes on. 
If the milk la to be preserved plain, with- 
out the addition of sugar, it is evaporated 
to about one-fourth its volume, and as 
soon as the vacuum is broken the tem- 
perature is raised to about 200 “F. The 
vacuum pan Is kept at about 140“F. If 
the sugar is to be added, the hot milk 
from the vacuum pan Is run Into pans 
containing the requisite quantity of sugar 
which is dissolved.” 

Cream. 

The following information relative to 
cream is taken from Farmers* Bulletin 
42, United States Department of Agri- 
culture : 

When It is desired to raise cream the 
milk should be put in a cold place, where 
it will not be disturbed, as soon as pos- 
sible after It is received, A good quality 
of cream for table use can visually be 
obtained In this way. It will aid the 
cream In rising If the temperature of the 
milk is raised to about 100®F. and then 
lowered by placing the dish in cold water. 
This cannot be done unless the milk is In 
good condlUon, as the high temperature 
may cause rf to sour before it will cool 
sufficient^ to prevent souring. Milk Jars 
or bottles are now extensively used, and 
If they are filled when the milk Is fresh, 
and careftiUy handled, the cream will 
show plainly within a few hours, and 
much less time is required for It to reach 
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the top after it has been delivered than 
when It has been mixed Just previous to 
' delivery. Thus by the use of the jars 
I considerable time is saved and freshm* 
cream can be obtained. The Jars may be 
i purchased from any dairy supply com- 
pany at a small cost, and provide a neat, 

I clean way of handling milk. 

Separator cream can be made much 
richer than “gravity" cream, and for this 
reason is preferred for whipping and some 
other purposes. It may be kept longer, 
as it can be taken from perfectly fresh 
milk, while that raised by gravity is usu- 
ally 12 to 24 hours old when skimmed. 
Cream gradually becomes thicker the 
Longer it is kept, and it is often held for 
this purpose. Sometimes It Is 1 or 2 
weeks old when used ; very little is used 
In as fresh condition as milk. For this 
reason special care is needed to keep it 
sweet. Satisfactory results are not ob- 
tained by placing it in a refrigerator at a 
temperature of 50«F- It ought to be 
kept as near the freezing point as pos- 
sible ; it should be placed directly in con- 
tact with the ice or, better yet, be entirely 
surrounded with ice. Ckrod efforts will 
be wasted if the ice comes up only half 
way and the top part is exposed to a 
warm temperature — it must be cold 
throughout. Skimmed milk and butter- 
milk should have the same care as whole 
milk. 

Dried Milk. 

Dried milk is one of the moat recent 
results of food industry. It is a yellow-' 
ish powder, presenting the appearance of 
coarse rye flour. According to the manu- 
facturers, it gives a product resembling 
fresh milk when mixed with water in 
proper proportions. Chemical analysis 
shows that the water Is reduced 
atout 88 to about 3 per cent, in this pow- 
der. Its composition is as follows; 

Total solid matter, 95 per cent ; albu- 
men, 25 per cent. ; fat, 24 to 25 per cent ; 
ash, 5.7 per cent. ; milk sugar, 40 per 
cent. 

It represents ten times Its weight of 
fresh milk and may be used advantage- 
ously in coffee, cocoa, etc. 

Milk Powder Manufacture is treated of 
in our Scientific Supplement No. 1553. 
For particulars about the Sclentlfie Amer- 
ican Supplement kindly refer to the Ait 
vertislng Pages. 

Pastoiwlxation of BfUk, 

The following Information relative to 
the pasteurization of milk is taken from 
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Farmers’ Bulletin 43, Issued Uy the 
United States Department of Agricul- 
ture: 

The practice of pasteurizing miUc is 
being followed by some dealers who find 
that it greatly reduces the number of 
complaints they receive on account of 
sour milk. The treatment consists of 
heating the milk to a temperatiire, usually 
between 140 and 160»F., at which large 
numbers of bacteria in the milk are killed, 
and then cooling It to check the growth 
of others. If sufficient heat were used to 
kill all the germs the product would be 
called sterilized milk, and it might be 
kept in good condition indefinitely. Un- 
fortunately the higher heat renders milk 
objectionable to most consumers, by chan- 
ging Its taste and appearance, and per- 
haps slightly reducing its nutritive value. 

Special kinds of apparatus are used 
for pasteurizing milk on a large scale, 
and those generally preferred by the deal- 
ers are called continuous pasteurizers be- 
cause they do their work continuously. 
They are arranged so that the milk to be 
pasteurized flows through the apparatus 
In an uninterrupted stream, being heated 
by passing in a thin layer over a metal 
surface on the opposite side of which is 
steam or other heating agent, and being 
cooled in a similar manner In the same 
apparatus or another close at hand. Care 
Is taken not to allow the temperature to 
go so high that a disagreeable . cooked 
flavor la produced. 

The pasteurization of milk Is desirable 
when the milk contains large numbers of 
harmful bacteria, and especially when it 
is thought to contain some pathogenic or 
disease-producing bacteria. 

TTie importance of doing the work thor- 
oughly cannot be overstated. The tem- 
perature must be high enough and must 
be retained long enough to kilt disease- 
producing organisms such as those of 
typhoid fever. Care must be taken to 
avoid soorching milk, and it must be thor- 
oughly cooled and protected from con- 
tamination after being heated. 

Some persons go so far as to advocate 
the pasteurization of all market milk in 
plants controlled by the municipalities. 
But there are objections to the process as 
well as advantages, and It Is doubtful if 
It should be adopted except where special 
need exists. An Important objection is 
that some of the worst .types of bacteria 
are not killed by pasteurizing tempera- 
tures, and these grow In the pasteurized 
milk whenever the temperature permits. 
Furthermore, they grow more rapidly In 
pasteurized than in raw mUk, because the 
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**sour-milk“ organisms, which would be 
antagonistic to them and hol<y||tem In 
check, have been largely destrd^Proy the 
heat. Thus It Is possible for objection- 
able and even dangerous changes to take 
place in pasteurized milk without being 
apparent, and a consumer may use highly 
contaminated milk without knowing it 
until bad effects are caused. He Is 
warned against common souring which 
takes place In raw milk by the appear- 
ance, taste and smell of the milk. Some 
of the strongest champions of pasteuriza- 
tion recognize this objection and advise 
that It be done not more than twenty-four 
hours before the milk Is consumed, so as 
to avoid the possibility of extensive bac- 
terial changes without accompanying 
warning signs as described. 

The pasteurization of milk In the home 
Is an easy operation, and mothers should 
know how to do It, as the necessity may 
arise at any time. Of course It Is best to 
have clean, wholesome milk that does not 
need to be pasteurized, but sometimes this 
Is impossible and the only milk available 
for the little ones Is from unknown 
sources and is teeming with bacteria. 
Undoubtedly such milk has coat many 
young lives. It Is estimated that one- 
third of all children die before they are 
3 years old, and one of the leading causes 
of infant mortality Is unwholesome milk. 
Bad milk cannot be made perfect by pas- 
teurization, but the danger from Its con- 
sumption can be lessened. The Depart- 
. ment of Agriculture has issued circulars 
■ giving full <Mrectlons for pasteurizing 
milk In small quantities. The process is 
simple and the necessaiy apparatus Is 
Inexpensive. 

Briefly the directions are as follows: 
One or mope bottles nearly full of milk 
are plugged with dry absorbent or other 
clean cotton and pla^ in an upright po- 
sition In a vessel having a false bottom 
and containing enough water to rise 
above the milk in the bottles. The vessel 
is closed, placed on the stove and heated 
until the water is 155«F., or even to 
boiling If spedal precautions are deemed 
necessary. It is then removed and kept 
tightly covered for half an hour. A 
heavy cloth over the vessel will help to 
retain the heat. The milk bottles are 
then taken out, cooled as quidkly as pos- 
sible cold water or loe, dnd kept In a 
cold place. Milk thus prepared may be 
expected to keep twenty-four hours, ahd 
should preferably be used within that 
time. The cotton plugs, ^ould be kept 
as dry as possible and Should hot be re- 
moved until the milk is to be used. A 
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covered tin pall answers well for the 
larger vessel. An Inverted pie pan with 
perforated bottom can serve as the false 
bottom. A hole may be punched In the 
cover of the pall, a cork inserted, and a 
chemical thermometer put through the 
cork so that the bulb dips in the water, 
thus enabling one to watch the tempera- 
ture closely without removing the cover, 
or an. ordinary dairy thermometer may be 
used from time to time by removing the 
lid. 


Preservation of BliJk. 

1. — A mixture of 2 drams boraclc add 
with 3 drams commftn salt, of which an 
addition of 2-3 dram to 1 gal of milk is 
said to Increase Its keeping qualities for 
twenty-four hours. 

2, — When milk contained in wire- 
corked bottles Is heated to the boiling 
point in a water bath, the oxygen of the 
included small portion of air under the 
cork seems to be carbonated, and the 
milk will, it Is said, keep fresh for a year 
or two. 

.3. — A small quantity of boraclc acid 
added to milk will keep it from souring 
and delay the separation of cream. It 
can be kept several days by this means. 

4. — Fresh milk In bottles has been 
treated with oxygen and carbonic acid 
under pressure of .some atmospheres. By 
this method It Is said to be possible to 
preserve milk 50 to 60 days In a fresh . 
state. The construction of the bottles is 
siphon-Hke. A bacteriological examina- 
tion of the preserved milk is still out. 

5. ~EngIneer Budde, of Copenhagen, 
has discovered a preserving agent for milk 
which consists in adding to the milk, ; 
which should be^ as fresh as possible, 
enough hydrogen* peroxide to cause it to 
be completely decomposed by the enzymes 
of the milk. For this purpose 1.3 per 
cent, by volume, of a 3 per cent, hydro- ■ 
gen peroxide solution is required. The ; 
milk Is well shaken and kept for five 
hours at 50 to 52°C. in well-closed Ves- 
sels, Upon cooling, It is said to keep 
fresh for about a month and also retain 
Its natural fresh taste. With this process, 

if pure milk Is used, the ordinary disease 
germs, it is claimed, are killed off soon 
after milking and the milk sterilized. For 
still longer conservation Budde adds an- 
other harmlws preserving agent which he 
keeps secret, as It has not yet been pat- 
ent^, 

6. — Glacfoifne.— According to Pp. Be- 
sana, this substance, which has met with 
so mu^ favor In inland and elsewhere 
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as an antiseptic, Specially for the preser- 
vation of milk, has the following com- 
position : Boraclc acid, 18 parts ; borax, 
9 parts ; sugar, 9 parts ; glycerine, 6 
parts. 

7.-~Morfit's Process . — In 1 gal. milk at 
130 to 140°F. (55 to SOoC.) Is dissolved 
1 lb. gelatine ; the mixture is left to cool 
to a jelly, when it is cut into slices and 
dried. The compound is used to ge^ti- 
nize more milk, and this Is repeated till 
the gelatine Is in the proportion of 1 Ib. 
to 10 gal. of milk. 


Testing MUk. 

The following directions for detecting 
Impure milk, including the use of the 
creamometer, lactometer and the Babcock 
test, is taken from Farmers’ Bulletin 42, 
issued by the United States Department 
of Agriculture : 

By pure milk is meant the properly 
handled product of healthy, well-fed cows. 
To be legally regarded as pure, In most 
places, milk must contain at least a cer- 
tain amount of fat and other solids. It Is 
a difficult thing to determine by the ap- 
pearance of milk whether it is pure or 
not, and even experienced dairymen are 
frequently unable to do this. It has a 
slightly yellowish white color, a very 
slight odor, if any, and should have a dis- 
tinctly sweet and pure taste. When al- 
lowed to stand quietly for several hours, 
cream should rise naturally, and if the 
separation is thoroughly effected the 
cream should form one-eighth to one-fifth 
of the total volume or bulk. No sedi- 
ment should appear in the bottom of the 
jar or vessel. When*good milk is poured 
from a tumbler it should cling to the' 
glass a little and not run off clean like 
water. Skimmed or watered milk Is thin- 
ner than whole milk and of a Ugbt£r 
shade, being of a bluish- white color. The 
yellow shade of milk is chiefly due to its 
fat, but as this constituent is more yel- 
low in the milk of some cows than others 
the yellowest milk is not necessarily the 
richest, and it is unsafe to Judge by the 
color alone ; poor milk from some cows 
may be more highly colored than rich 
milk from others. Besides this, artlflcial 
colors are sometimes added by dishonest 
persons. 

When a quantity of milk Is to be tested, 
the first and most important thing to be 
done is to obtain a fair sample — one that 
will represent the whole and show Its 
average composition. If the sample is 
taken from near the top or bottom of a 
vessel of milk which has been standlny 
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quietly for even a short time, it will be 
too rldi or too poor in fat. The milk 
must be well and thoroughly mixed before 
the sample is taken. A good way of doing 
this is to pour It several times from one 
v^sel to another. This should be con- 
tinued tmtil no lumps or collections of 
cream appear on the surface. If small 
particles of butter are floating about, a 
fair sample cannot be taken. There are 
several methods of testing milk. A com- 
plete analysis by a chemist will give the 
exact amount of each component part 
This requires considerable time and ex- 
pense, and is not necessary for practical 
purposes. 

Babcock Test. — 1, — Several methods of 
rapidly determining the fat content of 
milk with the aid of chemical reagents 
have been devised. One of the most ac- 
curate Is the Babcock milk test* The 
little machine constructed to apply this 
test, and of which several patterns are 
made, is in in almost all well-con- 
ducted milk-receiving stations. It re- 
quires about a tablespoonful of milk for 
a sample, and the exact percentage of fat 
in It can be determined by this test In 
ten to fifteen minutes. The result is ob- 
tained by the action of centrifugal force 
aided by some chemical agents. The 
original cost of the machine is from $4 
to $15, according to size and pattern, and 
less than 1 cent’s worth of materials are 
used for each sample. Its manipulation 
is easily learned, and it can be success- 
fully operated by any careful person. A 
definite amount (18 gramst) of the milk 
or cream to be tested is measured in a 
pipette and placed |n a bottle which has 
a long, slender, graduated neck (Fig. 1). 
Sulphuric acid is then added, and the 
bottle shaken until the mixture becomes 
dark-colored, which requires but a few 
moments- The acid does not affect the 
fat, but it dissolves the other milk solids 
which keep the fat globules apart. 

The bottle is then placed in the ma- 
chine, by which It Is rapidly revolved in a 
horizontal position with the neck toward 
the center- The fat Is thus forced toward 
the neck by the other contents of the 
bottle, which are heavier and therefore 
thrown away from the center to the bot- 


♦ Invented by Dr. S. M. Babcock, of the 
Wisconsin Agricultural Experiment Sta- 
tion, and fully described In bulletins of 
that and several-other experiment stations. 


t 17.6 c,c. of milk weighs \practicaUy 18 
crams. Cream is lighter than milk ; hence 
a larger volume must be taken. For exact 
results, cream samples should be weij^ed. 


tom of the bottlei Sufficient warm water 
Is added to bring the fat up into the 
neck, where its exact percentage caii be 
read on the scale. In the illustration a 
pipette for measuring (he milk, the acid 
measure and a test bottle are shown. 
Prom two to twenty-four bottles, contain- 
ing as many different samples, can be 
tested at a time, according to the size of 
the machine. Special bottles of a modi- 
fied form are furnished for testing 
skimmed milk and cream. Apparatus for 
this test Is sold by dairy supply firms. A 



Fig. 1. — Glassware for the Babcock Milk 
Test 


small machine, complete with the neces- 
sary glassware and add, can be obtained 
for $5 or $6. Full directions a^ sent 
with the apparatus. These can be easily 
followed and quite accurate results ob- 
tained after a little practice. 

A number of other tests which can be 
quickly and easily made have been de- 
scribed fay different Investigators. Like 
the Babcock test, they are for the deter- 
mination ot the fat'only, but are lees sab 
Isfactory. Some testing appliances have 
been placed on me market with the nec- 
essary diemlcal agents in bottle '^desig- 
nated by a letter or number, without In- 
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formation as to the character of the 
liquids. These have to be used without 
sufficient knowledge of their nature, and 
they are apt to be unduly expensive. 
Ether is sent out in this way. This is not 
safe, as considerably damage might result 
from an inexperienced person handling 
such a highly inflammable or explosive 
substance. 

Z.—Creamometer, — A. very simple test, 
and one which, although not altogether 
reliable, is better than none, is the judg- 
ment of .milk by the amount of cream It 
will show. This is not an accurate test, 
because It may fall to show cream when 
it should or it may show ‘more than it 
oughL However, It will not show cream | 
if there is none In the milk. With two 
samples of milk having the same amount 
of fat different results may appear \^th 
this test, as the proportion of the fat 
globules which rise depends on certain 
conditions, including the size of the fat 
globules, the age of the milk, and the 
way It was handled before delivery. If 
fat globules have much difficulty in rising, 
only a small part of them will get to the 
top and they may carry up with them so 
much of the other constituents that there 
will be a large bulk of poor cream. When 
the test Is carefully conducted and condi- 
tions are favorable to the rise of cream, 
fair results can usually be obtained. This 
test requires a long, graduated glass tube* 
(Fig. 2), which Is filled with milk to the 
zero mark and allowed to stand In a cool 
place for twenty to twenty-four hours. 
The cream may be aided in rising by 
warming the milk to lOO* F. and then 
setting it, in the tube, in cold water, or 
the tube may be filled half full of milk 
and thp remainder with warm water, 
which raises the temperature and reduces 
the viscosity ; in such case only half as 
much cream will appear as the milk is to 
be given credit for; for example, if the 
contents of a glass arc half water and 
show 10 per cent cream upon the scale, 
this means, of course, 20 per cent, of the 
milk. If the milk is the same each day 
and is tested in the same way, there 
_^ould be little difference in the cream 
"shown. Tubes graduated specially for 
this test are sold by dairy supply firms. 
The cream test furnishes a good oppoi> 
tunlty to look for sediment ; If the milk 
is not clean, dirt can be seen in the bot- 
tom of the cylinder. Care should be 
taken to carry, the tube quietly, so that 
neither the cream nor the sediment will 
be disturbed. 

3. — Lactometers. — Milk is a little 
heavier than wat^r. Its specific graviiy 
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varies from 1.029 to 1.033, which means 
that the weight of pure milk varies from 
1.029 to 1.033 times the weight of water. 
Departures from the standard weight, 
such as those due to the quality of the 
natural milk or to skimming or watering, 
can be measured by an instrument called 
the lactometer. This is a weighted glass 
bulb with a slender stem bearing a gradu- 
ated scale, and it is so adjusted that when 


I 

Pig. 2.-^reamometer. 

Fig. 3. — Lactometer. 

placed in pure milk It will sink until some 
point on the scale is even with the sur- 
face of the liquid. This point is called 
the reading. Different kinds of lactome- 
ters are graduated in different ways. A 
style frequently used and known as the 
board of health lactometer registers 100 
when the specific gravity is 1.029, and 
less than 100 when the specific gravity is 
less than 1.0^. A specific gravity of 
1,033 would be indicated by 114 on this 
lactometer. 
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The Quevenne lactometer Is graduated 
from 15 to 40 and Indicates directly the 
specific gravity. Thus at eo-F. It would 
read 32 in milk having a specific gravity 
of 1.032 and It would read 30.5 In milk 
having a specific gravity of 1.0305. The 
best forms of lactometers have a th«> 
mometer in the stem above the lactometer 
scale so that the temperature of the milk 
can be taken at the moment the reading is 
recorded. If the temperature is above or 
below 60°F. the lactometer reading must 
be corrected, and with the Quevenne lac- 
tometer the correction is made by adding 
0.1 to the readnig for each degree of tem- 
perature above 60*’ or subtracting 0.1 for 
each degree of temperature below 60». 
Thus, If the Quevenne lactometer reading 
is 31 in milk having a temperature of SB**, 
the corrected reading would be 30.6 and 
the specific gravity at 60", 1.0306. 

Accurate as these instruments are, they 
cannot do more than show specific grav- 
ity. If cream, which is lighter than milk, 
is removed, -the specific gravity Is in- 
creased; and if water Is added, the spe- 
cific gravity is decreased. Therefore if a 
sample of milk has a high specific gravity, 
skimming is suspected ; while if It has a 
low specific gravity, watering is sus- 
pected. But If some cream is removed 
and water is added in proper proportion, 
the specific gravity may remain un- 
chang^; and this is one of the common- 
est ways of all for adulterating milk. If 
such fraud is extensively practiced it can 
be detected by the creamometer test or, 
more surely, by the Babcock fat test. 

A fair opinion of the value of milk, 
so far as its composition is concerned, can 
be formed from the ifercentage of fat, as 
the total solids of normal milk increase 
and decrease as the amount of fat Is 
greater or less. If milk has been tam- 
pered with by watering, the percentage 
of fat is reduced In the same proportion 
as the other constituents, but in a greater 
proportion if the milk is skimmed. As 
fat Is the part that the dishonest person 
tries' to abstract, the purchaser Is on the 
safe side if he judges of the quality of the 
milk by the fat which it contains. Many 
tesu for the fat of milk have been pro- 
posed. The lactoscope and other optical 
methods are sometimes used to determine 
the fat or "oil,” but they are inaccurate, 
and especially so in the, hands of one 
without large experience. Some of them 
depend on the color of milk or on 
the fact that the more fat there is, the 
less light win pass through a thin layer. 
But as the color of milk is not an indi- 
cation of its richness, and the same 


(Testing Milk) 


amount of fat will retard more light 
when in small than when In large glob- 
ules, these methods may give Incorrect re- 
sults and are therefore unreliable. 

4. — FoTTnaldehyde, Test /or.— Deniges 
(Jour. Phar. Chiri.) recommends the 
following method; To 10 c.cm. of milk 
add I c.cm. of fuchsine sulphurous acid, 
allow to stand five minutes ; then add 2 
c.cm. of pure hydrochloric acid and. shake. 
If formaldehyde is not present, the mix- 
ture remains yellowish-white ; while If 
present, a blue-violet color Is produced. 
This test will detect 0.02 gram of an- 
hydrous formaldehyde in one liter of milk. 

5— Heated MUk, Jtest /or.— Wilkinson 
and Peters publish the following method 
of determining whether milk has or has 
not been heated : To 10 parts of the milk 
add 2 parts of a 4 per cent, alcoholic so- 
lution of benzidln, 2 parts of a 3 per 
cent, solution of hydrogen dioxide and a 
drop or two of acetic acid. A blue color- 
ation is instantly produced In raw milk, 
but not in milk that has been heated 
above 13 7 “F. In mixtures of raw and 
cooked milk, 15 per cent of raw milk 
gives a distinct, and even 10 per cent, a 
faint blue coloration ; but the addition of 
5 per cent of raw milk cannot be de- 
tected. If the hydrogen peroxide is omltr 
ted, the process may be used to detect the 
presence of that substance in the milk. 

* 6 . — Litmus . Test. — H, D. Richmond 
iChem. Hews) reports that litmus paper 
is entirely useless for testing the acidity 
of milk, this material often giving a re- 
action with perfectly fresh milk. Litmus 
paper may be either red, containing only 
the add ; or blue, containing besides the 
acid a varying amount of alkali, so that 
the paper may contain either all red par- 
ticles of litmus, all blue, or an Inter- 
mediate mixture of the two. If these 
varieties of paper are applied to partially 
neutralized acids of various strength con- 
tradictory results may be obtained. Milk 
contains phosphoric acid in several states 
of neutralization. If milk Is tested with 
a blue litmus, the paper having its acid 
entirely neutralized is more alkaline than 
the milk, and a portion of the alkali will 
pass into the liquid until equilibrium ft 
restored; In consequence the litmus be- 
comes less alkaline and turns slightly red. 
If red litmus paper, which is more add 
than the milk, is employed, alkali will 
pass from the liquid to the paper and 
turn It slightly blue. Utmus paper of 
some intermediate stage would not be 
affected. 

7. — Water, Test /or.— A German chem- 
ist furnishes a very simple procedure for < 
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testing the amount of water in milk. All i 
that is required is a small quantity of 
plaster of Paris, say 1 oz. This Is mixed 
with the milk to a stiff paste and then 
allowed to stand. With milk of 1,030 
specific gravity and a temperature of 
GO^F., it will harden in ten hours ; if 25 
per cent, of water is present, in two 
hours ; if 50 per cent, In one hour and a 
half ; and with 75 per cent., in thirty 
minutes. Skimmed milk which has been 
standing for twenty-four hours, and is 
of 1,033 specific gravity, sets in four 
hours ; with 60 per cent, of water in one 
hour, and with 75 per cent in 30 minutes. 
Heat should not be applied, as then the 
use of the thermometer would be required. 
This test is certainly very simple and not 
costly. 

POULTRY 

Chicken Feed. 

For Young Chickens . — Eggs which are 
not fertile are bailed for % hour and are 
then ground in a meat chopper without 
removing the shells. They are then mixed 
■with six times their bulk of rolled oats. 
This mixture Is used for 2 or 3 days, 
until the chicks have learned how to eat. 
It Is fed In connection with chicken grit, 
short-cut clover or chaff. After the third 
day the chicks are fed a mixture of hard, 
fine broken grains. The following method 
(1) Is recommended by the United States 
Department of Agriculture : Cracked 
wheat, 15 parts by weight ; pinhead oats 
(granulated oatmeal), 10 parts ; fine 
screened cracked com, 15 parts ; fine 
cracked peas, 3 parts ; broken rice, 2 
parts; chick grit, 5 parts; fine charcoal 
(chick size), 2 parts. 

Several of the prepared dry commercial 
chicken feeds may be substituted for the 
broken grains If desired. They are not, 
however, to be considered more desirable 
than the home-mixed broken grains men- 
tioned above. Where there is only a 
small quantity of chickens, it is perhaps 
as well to buy the feed ready prepared. 
The chicks should always have clean 
water, sharp grit and fine charcoal. 

At 0 o’clock in the morning the rolled 
oats and mixture should be used, 
and they should not be allowed to feed 
more than five minutes. At 12.30 P. M. 
the hard grain mixture is fed and at 4.30 
P. M. or 6 o’clock they are fed all they 
wish to eat of the rolled bats and egg 
mixture. 

When they are about 3 weeks old the 
rolled oats and egg mixture Is gradually 
displaced by a mixture having the follow- 
ing composition: Wheat bran (clean), 2 
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parts by weight; commeal, 4 parts; mid- 
dlings, or ‘Ted dog” flour, 2 parts; lin- 
seed meal, 1 part ; screened beef scrap, 2 
parts. 

This mixture is moistened Vith water 
just enough so that it is not sticky, but 
will crumble when a handful is squeezed 
and then released. The birds are de- 
veloped far enough by this time so that 
the tin plates are discarded for light 
troughs with low sides. Young chicks like 
the moist mash better than that not 
moistened, and will eat more of it In a 
short time. There is no danger from the 
free use of the properly made mash twice 
a day, and since it is already ground the 
young birds can eat and digest more of it 
than when the feed is all coarse. This 
is a very important fact and should be 
taken advantage of at the time when the 
young chicks are most susceptible to rapid 
growth, but the development must be 
moderate during the first few weeks. 
The digestive organs must be kept in nor- 
mal condition by the partial use of hard 
feed, and the gizzard must not be de- 
prived of its legitimate work and allowed 
to become weak by dJisuse. 

By the time the chicks are 5 or 6 weeks 
old the small broken grains are discon- 
tinued and the two litter feeds are wholly 
of screened cracked corn and whole 
wheat. Only good clean wheat that is 
not sour or musty should be used. 

When young chicks are fed as de- 
! scribed, the results have always been sat- 
isfactory if the chicks have not been 
given too much of the scratch feed and if 
the dishes of ground material have been 
removed immediately after the meal was 
completed. The objections to this system 
of feeding are the extra labor involved in 
preparing the eggs, mixing the feed with 
water and removing the troughs at tlie 
proper time. 

Method 2 is similar to method 1, €acq[>t 
that fine beef scrap is used instead of 
boiled eggs, and the mash is not mois- 
tened. 

Early in the morning the chicks are 
given the hard feed on the floor litter as 
described In Method 1. At 9 o’clock Ihey 
are fed a mixture having the following 
composition: Rolled oats, 2 parts by 
weight: wheat bran, 2 parts; cornmeal, 2 
parts; linseed meal, % part; screened 
beef scrap, 1 part 

This is ^ven in the plates or troughs, 
and the dishes are removed after ten min- 
utes' use. 

At 12.30 the hard grains are fed again, 
and at 4.30 or 5 the dry-meal mixture is 
given to them for h$lf an hour or teft 
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until their bedtime. The meal being dry. 
the chicks cannot eat it as readily as they 
can the egg and rolled oats or the mois- 
tened mash. For that reason It is left for 
them to feed upon longer than when 
moistened with the egg and water, but Is 
never left before them more than ten min- 
utes at the 9 o’clock feeding time. The 
aim is to give them enough at each of 
the four meals so that their desire for 
food may be satished at the time, but to 
make sure that they have nothing left to 
lunch upon. It is desired to have their 
crops empty of feed before feeding them 
again. A^en treated in this way they 
will have sharp appetites when the feeder 
appears, and come racing out from the 
brooder to meet him. If they have been 
overfed at the previous meal, and have 
lunched when they saw fit, they do not 
care for the feeder’s coming. If overfed 
a few times the creatures become debili- 
tated and 4 vorthless. 

What has been said so far is with ref- 
erence to chicks that are hatched out in 
early spring, at a season of the year when 
it is Impossible under the climatic condi- 
tions in Maine for them to get out of 
doors for work. 

Feeding Hens. 

The following method of feeding hens 
is that recommended in Farmers’ Bulle- 
tin 357 of the Department of Agriculture, 
entitled "Methods of Poultry Manage- 
ment at the Maine Agricultural Experi- 
ment Station" ; 

The method of feed now employed Is In 
detail as follows; Early in the morning 
for each 100 hens«4 quarts of whole corn 
is scattered on the litter, which is 6 to 8 
inches deep on the floor. This is not 
mixed into the litter, for the straw Is dry 
and light, and enough of the grain is hid- 
den so the birds commence scratching for 
It almost immediately. At 10 o’clock they 
are fed In the same way, 2 quarts of 
wheat and 2 quarts of oats. This Is all 
of the regular feeding Uiat is done. 

The use of com and com-meal as ma- 
jor parts of the feed of hens kept for egg 
production has been very generally con- 
demned by poultrymen and fanners, 
until it is now used only as a very minor- 
part of the ration for the fear that Its 
use will cause overfatness and Interfere 
with egg making. When used more 
freely and made a prominent factor In 
the ration It has b^n , thought best to 
have the kernels bfoken, so that In hunt- 
ing and scratching for the small pieces 
the birds might get the exercise needed to 
keep themselves in health and vigor. It 
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was reasoned that even a small quantity 
I of whole corn could be readily seen and 
picked up from the straw litter with little 
exertion and that the vices of luxury and 
idleness would follow. In order to test 
this view an experiment was carried out 
at the station in the winter of 1906-7 
In which whole corn was substituted for 
cracked com in the ration of 500 laying 
pullets. A control lot of 500 received 
cracked com. All other conditions affect- 
ing the two lots were kept as nearly Iden- 
tical as possible. The result of the ex- 
periment was that there was no appre- 
ciable difference In regard to either egg 
production, health tor general well-being 
between the two flocks of birds. 

Besides the dry whole grain a dry 
mash is kept always before the birds. 
Along one side of the room ris the feed 
trough with its slatted front, and in It is 
kept a supply of dry meals mixed to- 
gether. This dry-meal mixture or mash 
has the following composition: Wheat 
bran, 2 parts by weight; corn-meal, 1 
part; middlings, 1 part; gluten meal or 
brewers’ grains, 1 part; linseed meal, 1 
part; beef scrap, 1 part. 

These materials are spread on the floor 
in- layers one above another and shoveled 
together until thoroughly mixed, then 
kept in stock for supplying the trough. 
The trough is never allowed to remain 
empty. The dry-meal mixture Is con- 
stantly within reach of all of the birds, 
and they help themselves at will. 

Oyster shells, dry cracked bone, grit 
and charcoal are kept In slatted troughs 
and are accessible at all times. A mod- 
erate supply of mangolds and plenty of 
clean water is furnished. About 5 pounds 
of clover hay cut into H-inch lengths Is 
fed dry dally to each 100 birds In winter. 
When the wheat, oats and cracked com 
are given, the birds are always ready and 
anxious for them, and they scratch in the 
litter for the very last kernel before 
going to the trough where an abundance 
of feed is in store. 

It Is very evident that the hens like the 
broken and whole grains better than the 
mixture of the fine, dry materials; yet 
they by no means dislike the latter, for 
they help themselves to it, a mouthful or 
two at a time, whenever they seem to 
need it, and never go to bed with empty 
crops, so far as noted. They apparently 
do not like it well enough to gorge them- 
selves with it, and sit down, loaf, get 
overfat and lay soft-shelled eggs, as Is so • 
commonly the case with Plymouth Rocks 
when they are given warm morning 
mashes in troughs. 
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* Some of the advantages of this method i 
of feeding are that the mash is put in the 
troughs at any convenient time, only 
guarding against an exhaustion of the 
supply, and the entire avoidance of the 
mobbing that always occurs 3t trough 
feeding when that is made a meal of the 
day, whether it be at morning or eve- 
ning. There are no tailings to be gath- 
ered up or wasted, as Is common when a 
full meal of mash is given at night. The 
labor is very much less, enabling a per- 
son to care for more birds than when the 
regular evening meal Is given. 

For green feed during winter and 
spring mangords aPe used. They are 
liked by the birds, and when properly 
harvested and cared for remain crisp and 
sound until late spring. They are fed 
whole, by sticking them onto projecting 
nails about a foot and a half above the 
floor. Care must be exercised In feeding 
them, as they are a laxatife when used 
too freely. On the average about a peck 
per day to 100 hens can be safely used. 
They would eat a much greater quantity 
if they could get it 
The average amounts of the materials 
eaten by each hen during one year 
are about as follows: Grain and the meal 
mixture, 90 lb.: oyster shell, 4 lb.; dry 
cracked bone, Z.4 lb.; grit, 2 lb.; charcoal, 
2.4 lb.; clover, 10 lb. 

Pigeons' Food. 

Asafetida, 1 dram; potassium nitrate, 

4 drams; magnesium sulphate, 1 oz.; pre- 
pared chalk, 1 oz.; licorice, 2 oz.; fine i 
sand, 2 oz.; corn-meal, 12 oz. 

Poultry Food. 

Fecundity of the hen is dependent 
upon other things than the medicine 
which she takes. Birds in a wild state 
are Independent of the apothecary; it 
Is only when they have b«n deprived 
of their natural food and surroundings 
that chemicals have to be resorted to, 
and then with but doubtful effect 
Poultry to be profitable should be 
healthy, and to be healthy they should be 
kept clean, free from parasites, have 
plenty of room In which to rove by day, 
an airy roost by night, a variety of food, 
including green stuff and meat and gravel 
to aid in its digestion, and an abundance 
of fresh water. 

Secluded retreats in which to make 
their nest should also be provided for 
the fowls. 

But many fowls are deprived of some 
or all of these good things. 
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There is a great similarity between 
the various poultry powders and foods. 
The powders are popularly supposed to 
increase the egg-laying power of hens. 
We quote a few typical formulas: 

1. — Powdered eggshell or phosphate of 
lime, 4 oz.; iron sulphate, 4 oz.; pow- 
dered capsicum, 4 oz.; powdered fenu- 
greek, 2 oz.; powdered black pepper, 1 
oz.; silver sand, 2 oz.; powdered lentils, 

6 oz. 

A tablespoonful to be mixed with suf- 
ficient food for twenty hens.' 

2. — Oyster shells, ground 5 oz. ; mag- 
nesia, 1 oz.; calcium carbonate, 3 oz.; 
bone, ground, oz.; mustard bran, 1% 
oz.; capsicum, 1 oz,; sodium chloride, 1 
bz.; iron sulphate, % oz.; sodium car- 
bonate, % oz.; sulphur, H oz.; beef, 
lean, dried and powdered, 10 oz.; fine 
sand, 10 oz.; corn-meal, 20 oz.; linseed- 
meal, 20 oz. 

Reduce all to moderately coarse pow- 
der and mix well. 

The above are formulas that are recom- 
mended by poultrymen, and pharmacists 
should not condemn them, even if they do 
seem polypharmic. Poultrymen have ideas 
of their own about the value of compli- 
cated formulae, 

3. — Mustard, 4 OZ.; fenugreek, 3 oz,; 
oyster shells, ground, 2% oz.; bone, 1% 
oz.; sodium sulphate, 1 oz.; capsicum, 

2 oz.; black antimony, 2 oz.; Venetian 
red, 2 oz.; corn-flour, 4 oz.; asafetida, 
90 gr. Reduce ail to powder and mix 
well. 

A tablespoonful is to be mixed with 
sufficient meal or porridge to feed twenty 
hens. 

4. — Iron sulphate, 1 oz.; red pepper 
pods, 1 oz.; black pepper, 2 oz.; calcium 
phosphate, 8 oz.; bread crust or crackers,. 
8 oz.; fenugreek, 4 oz. Powder the in- 
gredients, and add four parts of dean 

' white sand. If preferred, well boiled 
white beans may be used instead of the 
bread crust The beans should be pressed 
through a colander to remove the hull, 
and then worked up with the powders. 
Label as follows: “For every dozen 
hens, add one level tablespoonful of the 
powder to the ordinary food, mixing it 
thoroughly, so that it may be as evenly 
distributed as possible. 

5. — Bone, ground, or slacked lime, 12 
oz.; gentian, powdered, 1 oz.; capsicum, 
powdered, 1 oz.; ginger, powdered, 2 oz.; 
sulphur, 1 oz. Put a ^easpoonful In a 
quart of food. 

6. — Ground bone or phosphate of lime, 
12 oz.; capsicum, 1 oz.; ginger, 2 oz.; 
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can tha rides, 1 dram; potassium nitrate, 
1 oz. Put a teaspoonful in a quart of 
food. 

7. — Oyster shells in coarse powder, 
2,400 parts; calcium carbonate, 380 
parts; calcium phosphate, 380 parts; 
powdered black pepper, SIX) parts; pow- 
dered red pepper, 40 parts ; iron oxide, 
60 parts; chlorides, phosphates and sul- 
pha tes, soluble in water, 80 parts. 

8. — ^Powdered red pepper, 2 oz.; pow- 
dered allspice, 4 oz.; powdered ginger, 
6 oz. Mix by sifting. One tablespoon- 
ful to be mixed with every pound of food 
and fed two or three times a week. 

9. — Mix the following substances thor- 
oughly after they are reduced to a coarse 
powder : 1 part of sodium chloride, % 
part of iron sulphate, the same quantity 
of sodium carbonate and the same quan- 
tity of sulphur. Add 10 parts of lean 
beef, dried and pulverized, 10 parts of 
fine sand, 20 parts of Indian com, and as 
much linseed cake. 


Remedies for Croup, Gape, Lice, Etc. 

1. — Croup. — Potassium chlorate, 2 
av.oz,; cubebs, 2 av.oz.; anise, I av.oz.; 
licorice root, 3 av.oz. Reduce all to 
powder and mix well. Mix a teaspoon- 
ful of this with food for sixty hens. 

2. — Gape Cure. — Take a wooden 
box, a little bigger than a biscuit-tin, and 
divide it in two by means of a piece of 
wire netting. Place half of an ordinary 
brick, made very hot by means of fire, 
on one side of wire netting and the chicks 
on the other. Cover the whole box with 
a cloth, and then insert under the cloth 
a tablespoon with teaspoonful of car- 
bolic add. Pour the liquid on to the 
hot* brick and withdraw spoon. The 
fumes will cure the chicks in two min- 
utes- 

Take out the chicks Just before they 
are apparently suffocated 

Be careful to keep the hands and face 
away from the liquid when it is poured 
on to the brick, as it will blister the 
skin. 

If chicks are not cured keep them in 
the fumes longer. 

b. — Powdered camphor, 4 drams; per- 
oxide of iron, 8 drams; powdered fenu- 
greek. 8 drams; powder^ licorice, 3% 
oz. . Mix. Two teaspoonfuls to be mixed 
with the food of a dozen fowls. 

3. — Lice Exterminator .-^. — Make the 
roosts perfectly clean with hot soap and 
water, and afterward apply spirits of 
turpentine or kerosene oil. Also strew 
some spr^ and branches over the door 


of the coop. The building should be kepi 
clean. 

b. — Gas tar, 12 oz. ; sodium hydroxide, 
2 oz.; sulphur, 4 oz.; rosin, 2 oz.; water, 
1 gal. Boll the tar with the soda and 
some of the water; add the rosin; after 
dissolving, add the sulphur and the bal- 
ance of the water. 

4. — Roup. — a. — Licorice, — 2 oz.; anise, 
1 oz. ; cubebs, 2 oz. ; capsicum, 10 gr. ; 
potass, chlorate, 1 oz. The Ingredients, 
all in fine powder, should be intimately 
mixed, 

b. — Calomel, 1 dram; antlmonlal pow- 
der, 1 dram; powdered licorice, 1 dram; 
copaiba, enough. Make sixty pills, and 
give one night and morning. 

5 - — Tonic puts for Pipeons and Pout- 
trjf. — The following two formulas are 
from the Pharmaceutical Journal : a. — 
Red cinchona bark, 1 gr. ; extract of 
calumba, 60 gr. ; extract of chamomile, 
60 gr.; extract of gentian, 60 gr. Mix. 
Dose, 4 to 12 grains. 

b, — Ferrous sulphate, 60 gr.; extract 
of jaborandi, 1 gr. Mix. Dose 2 to 6 
grains. 

c. — Gentian, 1 dram; capsicum, 1 
dram; fenugreek, 1 dram; black anti- 
mony, 2 drams; licorice, 6 oz. Reduce 
all the ingredients to powder and mix 
thoroughly. Put a tahlespoonful in the 
food for two or three dozen times, every 
day or two. 


Weight of Hen Eggs. 

A (German agricultural journal gives 
the following table showing the variation 
in weight between eggs of the same 
family of chickens, and of the compara- 
tive value of the product of different 
■kinds of fowls: 


Common hen, small 
Common hen, mean 
Common hen, large 

Italian hen 

Houdan 

Flesche 

Brahma 


Weight of 
Whole 

Eggs. Shell. 
Grains. Grains. 
635,60 84.86 


738.35 

802.36 
840.00 
956,60 
926.50 

1,026.50 


92.58 

93.25 
92.50 
93.60 

94.25 
114.86 


Net. 

550.54 

645.77 

709.11 

747.50 

863.10 

835.25 

910.64 


From this it will be seen that the 
Houdans and Brahmas are the most 
profitable producers, as ‘far as food value 
Is concerned — provided, o£ course, they 
are equally prolific with the ordinary 
fowl. 

Another calculation made by our au- 
thority is the number of eggs to the 
pound, of the various w^hts. This Is 
as follows: Small ordinary eggs (635 
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gr.), 12,20;Jarge ordinary eggs (802 gr.), 
9.25; Houdan eggs, 8; Brahma, mean, 
7.4 ; Brahma, large 7.1, 


VETERINARY FORMULAS 
Miseellaneons, 

Anesthetics. — The following are taken 
from the Revue pharm, dcs Flandres: 

1. — Billroth’s. Mixture. — Chloroform, 3 
parts; sulphuric ether, 1 part; alcohol, 1 
part. 

2. — English Mixture. — Sulphuric ether, 
3 parts; chloroform^ 2 parts; alcohol, 1 
part. Mix. 

3. — Wachsmlth's Mixture. — Chloro- 

form, 5 parts; oil of turpentine, rectified, 
1 part. 

Condition Powder for Stock. — 1 . — 
Cream of tartar, 5 lb.; sulphur, 6 lb.; 
white rosin, 5 lb.; gum guaiacum, 3 lb.; 
potassium nitrate, 2 lb.; gentian, 5 lb.; 
sulphuret of antimony, 6 oz. Reduce the 
ingredients to fine powder and mix inti- 
mately. 

2. — Sulphur, 2 lb.; fenugreek, 4 lb.; 
cream tartar, 1 lb.; licorice, 1 lb.; black 
antimony, % lb.; gentian, M lb.; aniseed, 
% lb.; common salt, 1 lb. Dose, 1 oz. 
daily for 2 or 3 weeks. 

3. — Powdered fenugreek, 3 oz.; pow- 
dered black antimony, 2 oz.; sulphur, 4 
oz.; powdered rosin, 2 oz.; powdered ni- 
trate of potassium, 3 oz.; Epsom salt, 
0 02 . 

.4. — Saltpeter, 1 oz.; ginger, 2 oz.; 
fenugreek, 3 oz,; black antimony, 1 oz.; 
licorice, 1 oz.; linseed meal, 8 oz. 

Embrocations. — 1. — White of 3 eggs ; 
pyroligneous acid, 5 oz. ; water, 6 oz. ; 
oil of tuii>entlne, % oz.; alcohol, 6 oz. 

2. — Spirit of camphor, 1 pt.; tincture 
of capsicum and myrrh, 12 oz.; oil of 
turpentine, 12 oz.; Unse^ oil, 4 oz.; oil 
of stone (crude petroleum),' 1% pt.; oil 
of amber, 2 oz.; oil of origanum, 3 oz.; 
Barbadoes tar, IMt oz. 

3. — Barbed Wire Liniment — a. — Crude 
carbolic acid, 4 oz.; pine tar, 4 oz.; oil 
of spike, 4 oz. ; dieap lubricating oil, to 
make 4 pt The lubricating oil here 
mentlmied may be any that happens to be 
on hand, but the best is the heavy, stiff, 
cheap “black oil" which may be puj> 
chased at about 10 cents a gallon. This 
oil is a good healing agent of Itself, and 
is also a good disinfectant and Insecticide. 
It is largely used for this latter purpose, 
and with very satisfactory results. 

b. — Carbolic acid, % oz.; spirits tur- 
pentine, oz. ; pine tar, 2H oz. ; fish 
nil, <1. s. 16 oz. M.; — Apply to cuts after 


first washing with warm water and Cas- 
tile soap. 

3. — Carbolic acid, 4 fl.dr. ; pine tar, 2 
oz.; oil turpentine, 1 fl.oz.; fish oil, to 
make 1 pt. 

d. — Raw linseed oil, 10 oz.; pot ni- 
trate, 1 oz.; lead acetate, 1 oz.; sulphuric 
acJd, 1 oz.; carbolic acid, ^ oz. Mix 
carefully. 

4. — ^Magoffin’s Queen Balm. — Camphor, 

2 oz. ; myrrh, 2 oz. ; gualac, 1 oz. ; capsi- 
cum, 2 oz.; oil of sassafras, 1 oz.; oil of 
hemlock, I oz.; alcohol, 1 gal. Macerate, 
with occasional agitation, for seven days; 
then filter. 

For bruises, sprains, frostbites, burns, 
rheumatism, ulcers, etc., use by applying 
freely to all parts affected, “warming it 
In” well with warm flannel. 

Horse and Cattle Powder . — 
Powdered copperas, 5 lb.; powdered rosin, 
5 lb.; powdered sulphur, 5 lb.; powdered 
saltpeter, 3 lb.; ground oil cake, 10 lb.; 
powdered asafetlda, 3 lb.; powdered alum, 

3 lb. Mix carefully by means of sieve. 
Directions: Give a horse a heaping spoon- 
ful every morning, in wet oats or proven- 
der, for six or eight mornings; afterward 
the same every other day for a few days. 
The same dose for a hog or cow. and 
double the quantity for an ox. 

Cattle. 

Meal. — Pea meal, 3% lb.; len- 
til meal, 3% lb.; fenugreek, % lb.; bar- 
ley meal, 14 lb.; crushed linseed, 7 lb. 
Mix. — Chem. and Drug. 

2 . — Nutritive Powder for Cattle. — a. — 
Fenum grecum, 4; linseed, 4; juniper 
berries, 4; rosin, 4; mustard, 4; Glau- 
ber’s salt, 3; common salt, 3; flowers of 
sulphur, 3; green vitriol, 3; black anti- 
mony, 1; Chili saltpeter, 1; coriander, 1. 

b,— Sulphide of antimony, 4; flowers 
of sulphur, 4; bean or malt flour, 225. 
Dose, 1 tablespoonful In the feed. 

e. — Flowers of sulphur, 2; fenugreek 
seed, 4; tartar, 1; licorice, 1; Chili salt- 
peter, 1; sulphide of antimony, 0.5; gen- 
tian, 0.25; aniseed, 0.25; common salt, 
1. Dose, 1 oz. dally for two or three 
weeks. 

d. — Gentian, 4; licorice, 4; fenugreek, 
16; saltpeter, 4; common salt, 4. 

e. — Aromatic powder, 2; asafetida, 
0.25 ; tartar, 0,75 ; sulphide of antimony, 
0.5. 

f. — Sulphide of antimony, 10; flowers 
of sulphur, 9; elm bark, 4; rosin, 2; 
Chill saltpeter, 2; aniseed, 1. Dose, 
heaped tablespoonful once or twice a day. 

g. — Anhydrous green vitriol, 6; can- 
tharldes, 1; ginger, 3; sulphide of anti- 
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mony, 6; Chili saltpeter, 5; flowers of 
sulphur, 10; linseed, 10; gentian, 7; tar- 
tar, 3; rosin, 5; aniseed, 5. Dose, one 
tahlespoonful onoe or twice a day In 
the feed, or mixed with molasses, honey, 
or glycerine In one mass, which is given 
in a capsule of gum. 

b. — Tartar, 5; flowers of sulphur, 5; 
rosin, 5; guaiacum, 3; Chili saltpeter, 
2; gentian, 5; golden sulphur, 6. 

1. — Gentian, 100; fenugreek, 50; fen- 
nel, 50; cattle salt, 300; bicarbonate of 
soda, 100; Glauber's salt, 400; saltpeter, 
50; juniper berries, 400. 

3. — J^ilk Powder for Cows. — a. — For 
increasing the flow of milk in cows, 
Hager’s Manual recommends the follow- 
ing mixtiu^: Potassium nitrate, 1 part; 
alum, 1 part; ^ubllmed sulphur, 1 part; 
prepared chall^ 1 part ; white bole, 2 
parts; red clover, 5 parts; anise, 10 
parts ; fennel, 10 parts ; salt, 10 parts. 
All should be in tolerably fine powder 
and should be well mixed. The directions 
are to give one or two handfuls with the 
morning feed. 

b. — Dieterich’s Manual recommends 
this: Caraway, 12 parts; calamus, 12 
parts; salt, 5 parts; sulphur, 3 parts. 
Give twice daily two heaping tablespoon- 
fuls of this powder In a liter of warm | 
beer. i 

4-— 5picsd Cattte Food. — Locust bean 
meal, 6 cwt ; Indian meal, 10 cwt. ; Un- 
seed cake meal,'' 3 cwt.; .sulphur, 1 qr. 

12 Ib,; saltpeter, 1 qr. 12 lb.; common 
salt, 1 qr. 2 lb.; fenugreek, 20 lb.; gen- 
tian, 10 lb.; sulphate of iron, 5 lb.; ani- 
seed, 4 lb,; ground ginger, 3 lb,; total, 
20 cwt 1 qr. 12 lb. 


Dogs. 

Appetite Pills for Dogs. — Calamus, 
6 grams; dried sodium sulphate, 6 grams; 
sodium bicarbonate, 2 grams; powdered 
rhubarb, 2 grains. Mix and form Into 
six pills, with syrup. Give one pill twice 
dally. 

Asthma. — 1. — ^Asthma claims Its vic- 
tims among dogs, especially old or pet 
dogs overfed with sweets and meat The 
moat striking symptom is difficulty in 
breathing. The respiratory movement Is 
done by two appareitt efforts, but the In- 
spiration is performed with ease. Respi- 
ration Is more difficult after feeding, 
b^ng accomplished by a peculiar cough 
resembling a grunt, 'Wie animal does not 
thrive, and becomes potbellied. A good 
sharp purgative should be given, and the 
bowels kept open for some time. All 
luxuries must be withdrawn, only 
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food, such as porridge, being given. If 
the patient cannot relish such simple 
food let it do without. A teaspoonfu! of 
the following mixture should be given 
twice dally or when breathing becomes 
painful and heavy ; Llq. arsenlcalis, 1 
dram; $pt. ether nit, 2 drams; spt. am- 
f mon. arora,, 2 drams; syr. sdIJae ad., 1 
oz. 

2. — For Chronic Asthmatic Cough: Ex- 
tract of hemlock, 30 gr.; extract of hen- 
bane, 10 gr. powdered digitalis, 20 gr. 
Form a mass with conserve of rose or 
other suitable excipient, and make into 
ten pills. Give one night and morning. 

Catarrh . — Catarrh « (coryza or cold) 
affecting the head Is a common and 
troublesome complaint to which the dog 
is subject. There is no doubt that It Is 
a form of influenza, and It often accom- 
panies distemper. The complaint Is not 
usually dangerous, nor does it prove fatal 
in the majority of cases, but may de- 
velop seriously if neglected. The affected 
animal 1$ more or less feverish, with or 
without a discharge from the eyes and 
nostrils. There Is also a certain amount 
of sneezing, and occaslonaliy'a sore throat 
is contracted. In treating such cases, 
give a mild dose of castor oil or glycerine. 
Keep the dog In a warm and even tem- 
perature and hold its head over a basin 
of hot water containing a teaspoonful of 
eucalyptus oil to each pint of water. 
The fallowing mixture should be given 
in doses of one teaspoonful nlg^t and 
morning: Tr. opll, 1 dram; tr. lavand. 
CO., 1 dram; tr. camph. co., 4 drams; liq. 
ammon. acet„ 2 drams ; syr, scillae adf, 2 
oz. If the throat seems to be much in- 
flamed or painful a poultice of hot sand 
or salt tied around the neck close up to 
the head will gradually give relief. 

Colic . — CJolIc is an ailment to which 
dogs are subject, although the fact is not 
generally known, as the animal has alt 
the appearance of being mad — the ignorant 
immediately pronouncing It as such. 
Treatment should begin with a good dose 
of a purgative, followed by whisky, laud- 
anum, chlorodyne or other anodyne at 
hand. Rub the stomach well and apply 
hot cloths at intervals, or preferably give 
a good warm bath, rubbing well while 
In the bath and dry thoroughly afterward. 
Keep the dog warm and dry until pur- 
gation ensues. In after-feeding give 
small pieces of fish, beef tea, soups, etc., 
to assist the stomach to recover normal 
action. 

Constipation . — Magnesium sulphate. 1 
oz.; syrup of buckthorn, 4 drams; com- 
pound tincture of chloroform, 30 minims; 
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water, enough to make 6 oz. Dose, from 
2 drams to 2 oz. In the morning. Let 
the animal have all the dog grass (tritl- 
cum) he wlU eat In a field he will find 
It for himself, or If It Is gathered and 
taken to him fresh, he will eat it 

Cough , Mixture . — Tincture of bella- 
donna, 4 drams; syrup of SiflullL 4 drams; 
paregoric, 1 02 .; water, enough to make , 
6 oz, Dose, a teaspoonful three times a j 
day. 

Diarrhea . — Rub the abdomen with a 
mixture of e<jual parts of the spirits of 
camphor and juniper, and give each 
morning and evening a pill containing; 
Opium, 3 gr.; althea, ^ gr.; licorice root, 

15 gr. Keep the animal warm and feed 
him on simple, easily digested foods. 

Distemper. — 1. — Distemper is one of 
the most common diseases among young 
dogs, and has been likened to measles. 
For its cure, a pill, two or three times 
a week, compost of the following, has 
been recommended: Antlmontal powder, 
2% gr.; mercury with chalk, 2 gr,; 
Dover's powder, 3 gr.; quinine sulphate, 
1% gr.; extract of nux vomica, ^ gr. It 
Is well to see that the animal's bowels 
are kept ^en, 

2.— Flulcf extract of buckthorn, 1 oz.; 
tincture of ginger, % oz.; syrup of pop- 
pies, 2 02 .; syrup, 1 oz.; cod-Hver oil, 
enough to make 8 02 . Give a dessert- 
spoonful three times a day. 

Dog Biscuit — The Pharmdceutische 
Zeitung of Berlin gives the following de- 
scription of the manufacture of dog bis- 
cuit: 

The waste portions of meat and tallow. 
Including the skin and fiber, have for 
years been Imported from tallow factories 
in the Argentine Republic, In the form 
of great blocks, and most of the dog 
bread made by modern manufacturers 
consists principally of these remnants, 
chopped and mixed with flour. They con- 
tain a good deal of firm fibrous tissue 
and a large percentage of fat, hut are 
lacking In nutritive salts, which must be 
added to make good dog bread. Just as 
In the case of the meatflour made from 
the waste of meat-extract factories. The 
flesh of dead animals is not used by any 
reputable manufacturers, for the reason 
that It gives a dark color to the dough, 
has an impleasant odor, and, If not prop- 
erly sterilized, would be Injurious to dogs 
as a stOTdy diet 

Wheat flour, containing as little bran 
as possible. Is generally used, oats, rye 
or Indian com being only mixed In to 
niake special varieties, or, as in the case 
of Indian meal, for cheapness. Rye flour 
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would give a good flavor, but It dries 
slowly, and the biscuits would have to go 
through a special process of drying, after 
baking, else they would mold and spoil 
To make it keep well dog bread must 
be made from good wheat flour, of a me- 
dium sort, mixed with 15 or 16 per cent, 
of sweet, dry chopped meat, well baked 
and dried like pilot bread or crackers. 
This is the rule for all the standard 
dog bread on the market There are ad- 
mixtures which affect more or less its 
nutritive value, such as salt, vegetables, 
chopped bones or bone-meal, phosphate 
of lime and other nutritive salts. In 
preparing the dough and in baking, care 
must be taken to keep it light and porous. 

Bar Canker. — 1, — Do not use a strong 
styptic, as is frequently done, but an 
emollient — say, at first, a little warm oil 
of sweet almond. This the dog will not 
resent, and afterward he is willing to 
be treated further, while if the first ap- 
plication hurts him there will be trouble 
about giving a second. The following 
is a good lotion: Zinc oxide, 1 dram; 
zinc sulphate, 10 gr.; boric acid, 30 gr.; 
glycerine, 4 drams; water, enough to 
make 3 oz. 

2. — A dry dressing of iodoform, boric 
acid, zinc oxide, or starch will some- 
times effect a cure. 

3. — For old ulcerations use: Carbolio 
acid, 10 m.; oil of sweet almond, 1 oz. 
Administer mild laxatives and do not al- 
low the ear to get wet. 

Emetic Powders. — Calomel, 45 gr.; tar- 
tar emetic, 45 gr.; vermilion, 1 gr. To 
i produce emesis give from 1 to 3 gr.; 
dropped on the tongue or with milk. A 
like quantity of tartar emetic alone; or 
of turpeth mineral, have the same effect; 
or a teaspoonful of common salt may 
be given. 

Fits, or Epilepsy. oxide, 20 gr.; 
sulphur, 75 gr.; jalap, 75 gr.; extract of 
green hellebore, 20 gr.; extract of ^n- 
tian, enough to form a mass. Make 60 
pills and give one three times a day. 

GosMtis.— Over-feeding or the pres- 
ence of a fish bone in the membrane of 
the stomach are two things, among oth- 
ers, which may cause gastritis in a d(«» 
Frequent vomiting of water, inability to 
retain food, great thirst, and rapid loss- 
of condition mark this trouble. Some 
times the patient will stretch his abdo- 
men out over a cool stone, as If to allay 
Internal burning. Give him bismuth sub- 
earbonate, 6 gr, ; diluted hydrochloric 
acid, 2 m.; compound tragacanth powder, 
2 gr.; water, enough to make 90 m- Give 
also plenty of ice-cold water and a few 
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drops of brandy now and then. Keep the 
patient on milk diet milk puddings, etc. 

Laxative Draft — ^Magnesium sulphate, 
2H drams; potassium nitrate, 30 gr.; 
tincture of Jalap, 25 m.; water, enough 
to make 1 oz. 

Mange. — This Is a parasitic disease, 
there being two kinds, one caused by 
the sarcoptes canis and the other, and 
more slow and persistent kind, by the 
demodex folHculorum. 

1, — For the first kind a wash made of 
equal parts of the oils of tar, olives and 
turpentine is good, or an ointment con- 
sisting of: Sulphur, 1 oz.; potassium 
carbonate, 30 gr.; petrolatum, 4 oz. 

2. — The other kind of mange, which 

causes the dog to rub his back under 
chair rounds, etc., is treated by closely 
clipping the hstlr over the affected por- i 
tlons — along the spine — and rubbing 

eveiy day with: Creosote, 4 drams; 
olive oil, 7 oz., solution of potassa, 1 oz. 

.3. — Yellow mercurous Iodide, 10 gr.; 
salicylic acid, H oz.; sublimed sulphur, 

3 oz.; pine tar, 3 oz.; coal tar, washed, 

3 oz.; sturgeon oil, enough to make 2 pt. 
Shake well and apply at night; wash off 
in the morning. 

4. — Soft soap, 4 parts; B-naphthol, 1 
part; storax, 2 parts; tobacco extract, 3 
parts. To be applied to one-third of the 
•skin at the most for three consecutive 
days. After three applications, wash the 
whole body with water in which ordinary 
carbolic acid soap has been dissolved. 

5. — The following from Dleterich’s 
Manual may answer your purpose: Po- 
tassium sulphide, 50 parts; tar, 50 parts; 
glycerine, 50 parts; soft soap, 350 parts. 
Heat gently and mix well. Two table- 
spoonfuls of this Is mixed with a pint of 
warm water and the animal washed with 
the solution, which Is allowed to dry on 
the skin. Two days after a washing 
with soap and water Is given and the 
solution applied as before; the treatment 
being continued in this way as long as 
necessary. 

Rheumatism. — ^Wlne of colchicum, 3 
m. ; sodium salicylate, 5 gr. ; water, 
enough to make I dram. Two such doses 
to be given daily. The affected parts 
should also be rubbed with a good linb 
■ ment every day, and the dog kept on a 
milk diet 

Skin, To Make Fine . — Give a teaspoon- 
ful of tar, says Maybr, made up with 
oatmeal. 

Tonic Pills. — 1. — Gentian, 16 gr. ; gin- 
ger, 6 gr. ; cascarilla, 15 gr. Make a pill, 
and give one such every day. 

2. — Pit blaud, 6 gr. ; acid, arsenlos, 
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1-16 gr. Ft pill. Rose, one every morning 
after food for small dogs. For lai^rer dogs, 
one night and morning. These pills can 
be given In all skin disuses of dogs, with 
marked benefit ; they are also very use- 
ful as a tonic for dogs whose age begins 
to tell on them. 

3. — Blue mass, 1 dram ; aloes. 2 drams ; 
myrrh, 1 V& drams ; benzoin, 1 % drams ; 
balsam of peru, 1% drams. Make IS 
pills and give one night and morning. 

Vomitting, To Prevent. — Bismuth sub- 
nitrate, 8 oz. ; opium, ' gr. ; gum 
arabic, 8 gr. ; sugar, 15 gr. Make a 
powder and give once. It Is not al- 
ways best to try to prevent vomiting, 
as nature frequently comes to the relief. 

Worms. — 1. — Areca nuts given to a 
dog are a sovereign remet^ for tape- 
worms. The nuts should be freshly 
ground and the dose In 2 grains to each 
pound of dog, given at night and fol- 
lowed next morning by a brisk purga- 
tive, as castor olL , 

2. — As there are different kinds of 
worms a mixture which contains a dose 
of each kind Is not bad, the following 
formula being for something of this class ; 
Santonin. 2 gr. ; powdered glass, 5 gr. ; 
powdered areca nuts, 10 gr. Oil of male 
fern sufBclent to make a pill. 

3. — Powdered areca nuts, 5 gr. ; san- 
tonin, 1 gr. ; molasses, q. s, to mass. Flat 
pil. Dose, oqe or two pills, according to 
the size of the dog. 

Wounds and Sore Feet, Astringent 
Lotion for. — Bruised oak bark, 2 oz. ; 
catechu, 1 oz. ; water, 3 pt. Boll to 1 
point, and strain. 

Hog Cholera. 

No form of treatment has yet been 
found, so far as we are able to learn, 
which la In every way sitlsfactory. The 
disease is a contagious one and prevent- 
ive measures and the enforcement of 
proper sanitary regulations count quite 
as much, If not more, than medicine. The 
veterinarian of the Indiana Experiment 
Station, In discussing the subject, makes 
the following observations: 

"The hogs should not have access to 
iwnds or wallows, as this affords favor- 
able conditions for the germs. The drink- 
ing water should be from deep wells, 
the food should be clean and often 
changed. If a hog has been separated 
from the herd and recovers It should not 
be returned to the herd for several weeks, 
as It Is capable of giving the disease to 
others, although It may appear to be per- 
fectly well. Hogs should not be kept 
In pens where the disease has been for 
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three months. AH dead animals should 
be burned or buried deeply in places 
where hogs will not graze for a year. 
Diseased bogs should not be driven 
through lanes or other public highways. 
The healthy hogs should be cared for 
first and then the diseased, otherwise 
disease-bearing material may be conveyed 
to the healthy, dean the pens, use plenty 
of air-slacked lime on the floors before 
using again.*' 

The following formula given by the 
Bureau of Animal Industry is as effica- 
cious as anything known as a preventive 
and remedy : ^ 

1.— Wood charcoal, 1 lb. ; sulphur, 1 
lb. ; sodium chloride, 2 lb. ; sodium hypo- 
sulphite, 2 lb. ; sodium bicarbonate, 2 lb. ; 
sodivm sulphate, 1 lb, ; antimony sulphide, 
1 lb. Give a tablespoonful onde a day to 
a 150-pound hog. Give in sloppy feeds, 
as bran, middlings, crushed oats, etc. 

Several other formulas are as follows ; 

2. ~Iron carbonate, 5 parts ; sodium 
chloride, 5 parts ; potassium carbonate, 5 
parts ; sulphur, 6 parts ; calcium oxide, 5 
parts ; magnesium carbonate, 10 parts ; 
soap, 10 parta ; chalk, 60 parts ; carbolic 
acid, 5 parts. Dose ; Give % of an 
ounce of the mixture at each feed, well 
mixed with food. 

The two following formulas are as- 
cribed to Dr. Haubner, Dean of the 
Dresden Veterinary College : 

3. — Calcium phosphate, precipitated, 16 
parts ; chalk, 12 parts ; magneshun car- 
bonate, 4 parts ; capsicum, 1 part. 

4. — ^lum bicarbonate, 2 parts ; gen- 
tian root, 2 parts ; ginger, 3 parts ; sodi- 
um nitrate, 1 part; chalk, 8 parts. As 
a prophylactic, give 1 to 2 teaspoonfuls 
twice a day ; as a cure, give 1 tablespoon- 
ful three or four times a day. 

5. — Potassium nitrate, 4 oz. ; black an- 
timony, 4 oz. ; gentian, in powder, 4 oz. ; 
rosin, 8 oz. ; turmeric, 8 oz. ; madder, 8 
oz. ; sublimed sulphur, 8 oz. 

Honies. 

BHtuI Staffpers (White). — Epsom salt, 
8 oz, ; water, 24 oz. Dissolve. Give as a 
drench. 

Sots (Houck). --Rosin, 2 oz. ; saltpe- 
ter, 1 02 . ; gentian, 2 oz. ; copperas, 2 oz. ; 
fenugreek, 4 oz. Mix. Tablespoonful at 
night. 

(?oljc.~.Horses are liable to rapid in- 
flammation of the bowels, which is very 
often mistaken by the horse-keeper for 
colic and treated for sudi, when the ser^ 
vices of a veterinary doctor are vitally 
important CqMc primarily comes from 
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I Indigestion or constipation or both. The 
! first thing to do is to relieve the pain, the 
' next to cause an evacuation of the bow- 
els. For the pain, give the following as a 
drink In a quart of hot water : 

1. — Tincture of opium, 1 oz. ; Uncture 
of ginger, 1 oz. ; sweet spirit of niter, 1 
oz. ; chloroform, 1 oz. This is a full dose 
for a large horse. For a small horse or a 
slight attack less may be given. 

The best purgative to use in colic la a 
pint of castor oil or a quart of linseed 
oil. A dram of oil of turpentine should 
be given also. 

2. — Another. — Tincture of opium, 1 
oz . ; ol. terebinth, % oz. ; spirit ether nit., 
2 oz. ; ol. llni., *8 oz. Mix. Shake well 
before glying, and if relief is not pro- 
cured in 30 minutes and the horse is 
shivering and has cold sweats, call a 
veterinary at once. 

In case of simple colic this drink will 
give quick relief; It should be followed 
by a warm bran mash one hour after. 

Condition Powder. — Gentian root, ani 
seed, caraway seeds, linseed, corlandei 
seeds, rosin, saltpeter, licorice root, fenu- 
greek of each 1 lb. To the above Ingi^ 
dients, all in fine powder, add oil of 
cloves 2 drams and mix well In a large 
mortar ; it is not necessary to sieve, If the 
rosin and saltpeter are finely powdered 
before mixing. 

One or two tableapoonfuls mixed well 
with the food every night and morning 
for a week or two, then once a day. 

For carriage horses, a warm bran, bar- 
ley or oatmeal mash occasionally, work* 
wonders in conjunction with the condition 
powders. 

Distemper (Mlllican). — Arsenic, 1 
dram ; sodium bicarbonate, 1 oz. ; Iron 
iodide, 4 drams ; fenugreek, 2 oz. ; ginger, 
2 oz. ; elecampane, 1 oz. Make into 12 
powders. One at night. 

Epizooty — Pinkeye (Bell) . — Sublimed 
sulphur, 4 drams ; Epsom salt, 1 oz. ; 
charcoal, 4 drams ; licorice extract, 1 oz . ; 
elecampane, 1 oz. ; fenugreek, 1% oz. ; 
gentian, 4 drams; aniseed, 2 drams; gin- 
ger, 2 drams ; saltpeter, 4 drams ; rosin, 
2 drams ; copperas, 2 ^ams ; black sul- 
phide antimony, 6 drams. Mix. Table 
spoonful three times daily. 

Farcy (Dodd).— Saltpeter, 2 oz. ; ele- 
campane, I oz. ; sodium sulphite, 4 dt^ms ; 
black sulphite antimony, 1 oz. Mix. 
Tabicspoonful twice a day. 

Feed, Comparative Value of , — The 
comparative value of horse feed Is found 
by experiment to be as follows : 100 lb. 
of good hay is equal in value to 59 lb. of 
oats, 57 lb. of com, 275 Ib. of carrots, 54 
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Ih. of rye or barley and 105 lb. of wheat 
bran. , 

Founder. — 1. — (White). — Capsicum, 30 
gr. ; tincture aconite root, 15 drops ; cider 
vinegar, 6 oz. ; water, 1 pt. Mix. Give 
as a drench and blanket the animal. 
After two hours give one pint of raw 
linseed oil. 

2. — (Biddle). — Tincture aconite root, 

10 drops ; tartar emetic, 15 gr. ; saltpeter, j 
1 dram ; ginger, 2 drams ; linseed meal, , 
1 oz, Make Into bolus. Give at once and 
repeat every six hours if required. 

3. — (BldtUe). — Soap liniment, 3 oz. ; 
aqua ammonia, 1 oz. ; spirits camphor, 

1 oz. ; oil turpentine, 4 drams ; oil peppeK 
mint, 2 drams; tlnctufe capsicum, 2 
drams ; tincture opium, 4 drams ; petro- 
leum, 2 oz. Mix. Rub the legs well three 
times during the day and at night 

Gall Cures . — Galls on horses produced 
by badly fitting saddles or harness are 
hard to cure. The sores should be 
washed two or three times a day with 
water and a healing ointment or wash 
applied by means of a soft cloth or a 
dusting powder. Some formulas follow : 

.1. — Zinc oxide, 1 oz. ; water, 1 oz. ; 
mutton tallow, 2% oz. ; lard, 5 oz. 

2. — Tannic acid, 1 oz. : powdered cam- 
phor, 2 oz. ; zinc oxide, 3 oz. Mix and 
sift through a fine sieve and dust on the 
raw places. 

3. — Compound tincture of benzoin is a 
good remedy for sor^ or cuts on animals, 

4. — (Karie). — Red lead, 2 oz. ; lead 
acetate, I oz. ; beef suet, 12 drams ; lin- 
seed oil, 8 oz. Heat and stir constantly 
until it assumes a brown color. Apply 
once dally. 

5. — (Martin), — Carbolic acid, 10 m. ; 
/tincture aloes, 1 oz. ; tincture myrrh, 4 

drams ; tincture opium, 4 drams ; witch 
hazel water, 4 drams. Mix. Bathe the 
part often. 

6. — Zinc oxide, 1 oz. ; burnt alum, 1 
oz. ; camphor, 1 oz. ; phenol, ^ oz. ; calo- 
mel, ^ oz. ; bismuth subgallate, ^ oz. ; 
benzoniated lard, 4 oz. ; petrolatum, 12 
oz. Mix the powders well together and 
reduce them to a smooth paste with the 
camphor, previously dissolved In the phe- 
nol. If desirable to make the paste per- 
fectly smooth, a little castor oil may be 
used. Now add the lard, and petrolatum 
and mix well In warm weather 2 ounces 
of the petrolatum should be replaced by 
wax. 

Grease in Horses. — Citz^ne ointment, 2 
oz. ; lard, 1 oz. ; oil of turpentine, oz . ; 
saturated, solution of copp^ nitrate, 2 
drams, the word "grease** here Is the 
name of the disease, not of the remedy. , 
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Hide-Bound. — a. — (Bell). — Fenugreek, 

4 oz. ; sublimed sulphur, 2 oz. ; cream tar- 
tar, 1 oz. ; licorice, 1 oz. ; saltpeter, 1 oz. ; 
sodium chloride, 1 oz. ; black antimony 
sulphide, 4 drams ; gentian, 2 drams ; 
aniseed, 2 drams. Mix. Tablespoonful 
night and morning. 

b. — ^Hide-Bound (Plnkard). — Elecam- 
pane, 2 OZ, ; licorice root, 2 oz. ; fenu- 
greek, 2 oz. ; rosin, 2 oz. ; copperas, 4 
drams ; ginger, 2 drams ; gentian, 1 dram ; 
saltpeter, 1 dram ; valerian, 1 dram ; lin- 
seed meal, 3 oz. ; sublimed sulphur, 1 oz. ; 
black antimony sulphide, 4 drams. Mix. 
Tablespoonful in fe^, twice a day. 

Hoofs. — Grease for : Horse grease, 

5.000 parts ; tallow, ordinary quality. 

2.000 parts ; train oil, 3,000 to 5,000 
parts : oleic acid, 1,000 to 1,200 parts ; 
lampblack, sufficient for coloring ; iiltro- 
benzol, 100 parts. 

Cement — a. — Gum ammoniac, puri- 
fied, 0.3 kilogram ; thick turpentine, 0,1 
kilogram. Melt in the water bath and 
gradually add with constant stirring 0.6 
kilogram of gutta percha. If black hoof 
cement Is desired, rub up 20 grams of 
lampblack with a little turpentine before 
the melting. For use, soak the mass in 
hot water and press It into the clefts of 
the hoof, which have previously been 
carefully cleaned. 

b, — Two parts of gutta percha are soft- 
ened' with pure water and divided Into 
pieces as large as a nut, then melted over 
a slow fire in a tlnn^ Iron pan, con- 
stantly stirring, with l part of crushed 
gum ammoniac, until the mass has ac- 
quired the color and appearance of choco- 
late. Before using, the mass must be 
melted again and is then applied with a 
warm knife blade to the cracks and splits 
In a horse's hoof, just as a glazier works 
with his putty, the hoof having previously 
been carefully cleansed. The mass hard- 
ens so that it will allow of nails being 
driven into It 

Influenza (Caulk).— Ammonia muri- 
ate, 12 drams ; camphor, 4 drams ; 
potash chlorate, 1 oz. ; powdered extract 
licorice, 2 oz. ; molasses, sufficient. Make 
into a mass. Dose : A tablespoonful, In 
form of bolus, night and morning. 

Knee Ointment.— MercwriSLl ointment 
2 OZ. ; honey, 1 oz. ; camphor, 2 drams ; 
burned cork, powdered 2 drama. , 
Lameness.— The following will not 
cure, nor is It suitable if the lameness Is 
severe and of long standing: ori- 

ganum, % oz. ; soap liniment 1 oz. ; tinc- 
ture of opium, 1 oz. ; spirits turpentine. 
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1 % oz. ; spirits hartshorn, 2 oz. ; spirits 
camphor, 2% oz. Mix. 

Liniments . — 1. — Camphor, % oz. ; tine- 
ture of iodine, % oz, ; tincture of capsi- 
cum, 1 oz. ; aromatic spirits of ammonia, 

1 oz. ; tincture of opium, 1 oz. ; oil of 
turpentine, 4 oz. ; alcohol, enough to 
make 2 pints. Mix, putting in the oil of 
turpentine last of all. 

Ruh well into the affected parts, once 
or twice a day. This liniment is excellent 
for sprains, stiffness, sore muscles from 
hard work and sweeny, big shoulder, fis- 
tula, etc., and, in fact, anywhere that a 
strong, penetrating lUiiment is useful. It 
is not suited for wire cuts and other 
wounds, however. 

2. — Oil of turpentine, 1 fl.dr. ; oil of 
thyme, 1 fl.dr, ; crude oil of amber, 1 
fl.dr. ; black oil, 2 fl.dr. ; kerosene oil, 6 
fl.dr. ; water, 6^ fl.oz. ; soap, 70 gr. ; 
caustic potash, 6 gr. Place the soap and 
the potash in a flask and dissolve In two 
ounces of hot water; mix the oils and 
add to the solution gradually, with, vigor- 
ous shaking, and lastly add the water, 
continuing the agitation to make an emul- 
sion. 

3. — Rape seed oil, 2 fl.oz. ; soft soap, 

3 oz. ; oil of turpentine, 10 fl.oz. ; stronger 
water of ammonia, 2V4 fl.oz, ; acetic acid, 

2 fl.oz. ; camphor, 3 oz. ; alcohol, 4 fl.oz. ; 
rectified oil of amber, 2 fl.oz. ; water’suffl- 
cient to make 40 fl.oz. 

Rub tHe soap gradually with 5 ounces 
of water to form a smooth Jelly; add the 
alcohol with the camphor dissolved in It ; 
rnlx the turpentine and oil of amber, and 
add gradually to the mixture with Con- 
stant stirring, aiding the emulsification 
by the occasional addition of a little 
water. Then add the ammonia and trans- 
fer to ar emulsion machine or large 
bottle, subsequently adding gradually the 
acetic acid diluted with 8 ounces or more 
of water, continuing the shaking. Add 
the eggs one by one and finally make up 
to 40 ounces with the water. 

— A. good stimulating liniment is 
made of castor oil, 2 fl.oz. ; rape seed oil, 
2 fl.oz. ; oil of turpentine, 2 fl.oz. ; 
stronger water of ammonia, 3 fl.oz. ; 
Water, 3 fl.oz. Mix the oils and add the 
^■ater and ammonia. 

Nasol Oleet (Merritt).— Aloes, 6 
drams ; nu^ vmnica, 20 gr. ; linseed meal, 

4 drama. Make Into bolus. One every 
ulght.— Am. Druff. 

Physic BaUs . — Bafbadoes aloes, 2 oz. ; 
^wdered ginger, 1 oz. ; ol. cloves, 1 
dram ; soft soap, q. s. to mass. Divide 
m o sizes as required, and bear In mind 
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a pony does not need as much as a heavy 
cart horse ; if pressed for time, the above 
will mass well with a little soap liniment 
instead of using soft soap. The balls 
should be rolled In licorice powder and 
wrapped, first In waxed paper, paste the 
edges, then In white paper, the latter to 
he removed before giving the ball. A 
bran mash Is usually given about two 
hours after or the next morning. 

Pleurisy (Vansant). — Tincture aconite 
root, 12 drops ; tartar emetic, 30 gr. ; 
powdered ginger, 30 gr. ; linseed meal, 4 
drams. Make into bolus. Give at a dose. 

Ringbone (Bell). — 1.— Olive oil, 1 oz. ; 
aqua ammonia, 4 drams ; oil origanum, 1 
oz. ; oil turpentine, 1 oz. ; oil wormwood, 
2 drams ; alcohol, 4 oz. Mix. Apply 
night and morning. 

2. — (Pinkard). — Alum, 2 drams; ver- 
digris, 1 oz. ; North Carolina wax, 2 oz. ; 
yellow wax, 2 oz. ; lard, 4 oz. Mix by aid 
of heat. Apply twice a day. 

Sores, Chafes, etc. — Powdered borax, 1 
dram; powdered animal charcoal, % 
dram; oil of tar, 10 m. ; oil of camphor, 

1 dram ; lard enough to make 1 oz. 

iSpoyin. — 1. — Corrosive mercuric chlo- 
ride, 10 gr, ; tincture of arnica, 2 oz. ; 
oil of peppermint, 2 oz. ; tincture of 
iodine, 1 pt. 

2. — (Baron). — Cantharides, 2 drams; 
euphorblum, 2 drams ; mercury bichloride, 
15 gr. : red mercuric oxide, 30 gr, ; mer- 
curial ointment, 5 drams ; tincture iodine, 

2 drams ; lard, 3% oz. Mix by aid of 
heat. Apply with brush. 

3. — (MilHcan). — Croton oil, 2 oz, ; cot- 
tonseed oiL 8 oz. Apply heat and gradu- 
ally add sfflphuric acid, 80 m. 

4. — (Wlckes). — Yellow wax, 1 dram ; 

rosin, 3 drams ; cantharides, 90 ; char- 

coal, 2 drams ; red mercuric ioddde, 2 
drams ; linseed oil, 4 oz. ; lard oil, 4 oz. 
Mix by aid of heat. Apply with brush. 

Worms (Biddle). — Calomel, 1 dram ; 
tartar emetic, 20 gr. ; aloes, 4 drams ; 
fenugreek, 4 drams. Make into bolus. 
Give at night 

WEEDS 

Most of the following direcUons for 
exterminating weeds are taken from 
Farmers' Bulletin 28, entitled "Weedis 
and How to Kill Them,” by Lyster H. 
Dewey : 

For the complete eradlojiltion of a nox- 
ious plant the production of seeds must 
be prevented, and if the plant is a bien- 
nial or a perennial the root, bulb or root 
stock must ^ killed. 

In the case of weeds that have already 
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become abundant and widely distributed, 
their extermination is regarded as almost 
impossible, but they may be brought un- 
der subjection to an eittent that will 
render them comparatively harmless. A 
new species, if taken in time, may be 
completely 'eradicated. 

Annuals. — An annual reproduces Itself 
from the seeds only, dying root and 
branch each year. The seeds of many an- 
nuals retain their vitality for several 
years, and are likely to germinate at ir- 
regular intervals, even though no fresh 
se^ is introduced. 

Preventing the production of seed will 
reduce the quantity of weeds and prevent 
spreading. In cultivated fields bum over 
the land to destroy as many as possible of 
the seeds on the surface. Plow shallow 
so as not to bury the remaining seeds 
too deeply. The succeeding cultivation, 
not deeper than the plowing, will induce 
the germination of seeds in this layer of 
soil and kill the seedlings as they appear. 
The land may then be plowed deeper and 
the cultivation repeated under the weed 
seeds are pretty thoroughly cleared out to 
as great a depth as the plow ever reaches. 

Barren summer fallowing Is often prac- 
ticed to clear out weedy land by the 
method just described ; but usually com, 
potatoes, cotton, cabbages or beets may 
better be grown, giving a profitable re- 
turn for the extra cultivation. The best 
results can be obtained, of course, with 
crops that allow cultivation during the 
greater part of the season, and that do 
not shade the soil too much, as the direct 
rays of the sun heating the surface of the 
soil aid materially In the gern4natlon of 
many seeds. Good results have been ob- 
tained by spraying with 2 to 4 per cent, 
solutions of copper sulphate to destroy 
charlock or wild mustard in growing 
grain, but the application of chemicals 
cannot be recommended for killing annual 
plants where cultivation^ possible. 

As annual weeds usually thrive best in 
soil that has been broken but is not oc- 
cupied, it Is evident that broken land 
should not be permitted to remain idle. 

A little grass seed raked in on bare 
hillsides will often keep down annual 
weeds and will at the same time prevent 
washing. Mowing the roadside two or 
three times during the summer will sub- 
due the dog fennel and ragweed. Mow- 
ing the stubble about two weeks after 
harvest \ti gtJdn fields t>iat have been ' 
seeded to grass or clover will check the 
annual weeds and at the same time pro- 
dpce a mulch that is very beneficial to 
the seeding during the August drought 1 
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Biennials. — The best methods for kill- 
ing the roots or root-stocks vary consider- 
ably according to the soil, climate, char- 
acter of the different weeds and the size 
of the patch or the quantity to be killed. 
In general, however, the following prin- 
ciples apply : 

1. — The roots, root-stocks, bulbs, etc., 
may be dug up and removed, a remedy 
that can be practically applied only in 
small areas. 

2. — Salt, coal oil or strong acid applied 
-SO as to come In contact with the freshly 
cut roots or root-stocks destroys them for 
some distance from the point of contact. 
Crude sulphuric acl^ls probably the most 
effective of comparatively inexpensive ma- 
terials that can be used for this purpose, 
but its strong corrosive properties render 
it dangerous to handle. Carbolic acid Is 
less corrosive and nearly as effective. Ar- 
senite of soda, a dangerous poison, is 
sometimes effective, applied as a spray on 
the growing weeds. * 

3. — Roots may be starved to death by 
preventing any development of green 
leaves or other parts above ground. This 
may be effected by building straw stacks 
over small patches, by persistent, thor- 
ough cultivation in fields, by the use of 
the hoe or spud in waste places and by 
salting the plants and turning on sheep 
in permanent pastures. 

4. — The plants may usually be smoth- 
ered by dense sod-forming grasses or by a 
crop like hemp, buckwheat, clover, cow- 
peas or millet that will exclude the light. 

5. — Most roots are readily destroyed by 
exposing them to the direct action of the 
sun* during the summer drought, or to 
the direct action of the frost in winter. 
In this way plowing, for example, be- 
comes effective. 

€. — Any cultivation which merely 
breaks up the root-stocks and leaves them 
in the ground, especially during wet 
weather, aids In their distribution and 
multiplication, and is worse than useless, 
unless the cultivation is continued so as 
to prevent any growth above ground. 
Plowing and fitting com ground In April 
and May, and cultivating at intervals 
until the last of June, then leaving the 
land uncultivated during the remainder 
of the season, is one of the beat methods 
that could be pursued to encourage the 
growth of couch grass, Johnson grass and 
many other perennla\ weeds. 

Bpeeial Weeds Attracting Attention. 

firacted Plantain. — ^This weed is so low 
and inconspicuous and its leaves are so 
i much like those of grass that It is not 
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easily discernible until the flower spikes 
appear. Hand pulling and burning Is 
perhaps one of the best remedies where 
the plants are not too abundant If the 
land has become thoroughly seeded a 
series of hoed crops will probably be nec- 
essary to <^ear it out In permanent pas- 
tvu’e, mowing the plants as the seed stalks 
first appear will keep them in subjection. 
The mowing will have to be repeated sev- 
eral times, however, as the bracted plan- 
tain sends up seed stalks from May until 
November, 

The reports concerning this plant indi- 
cate that, if unchecked, it is likely to 
prove as troublesonfb as the rib grass 
which has become so widely distributed, 
chiefly in clover seed. The seeds of the 
bracted plantain are of nearly the same 
size and shape as those of the rib grass, 
and as they ripen throughout the same 
season — June to November — they are just 
as likely to be harvested and thrashed 
with the clover seed. 

Buffalo Bur . — An annual, easily sub- 
dued by preventing the production of 
■seeds. This may be done by mowing as 
often as the yellow blossoms appear. The 
seeds are less abundant, than those of 
most of the bad annual weeds, and they 
are not often ripe, at least in the northern 
part of its range, until after the hurrying 
work of harvest is over. The buffalo bur 
is seldom troublesome in fields where 
thorough cultivation is practiced. The 
seeds may be expected as impurities in 
alfalfa and clover seed grown in the 
West. So far as known, however, in the 
East this weed has appeared first in waste 
places in cities and towns and has spread 
thence to the surrounding farms. 

Chondrilla.—Ks the plant is usually 
most abundant in neglected pasture land 
where the soil is somewhat Impoverished, 
it seems probable that cultivation and a 
supply of fertilizer would soon subdue it. 
Left unchecked it not only occupies all 
the space where the grass has become 
thin, but encroaches aggressively on 
strong grass sod. 

Charlock , — At a meeting of the French 
Society of Agriculture, M. Alme Girard, 
the celebrated agricultural chemist, an- 
nounced that cereal fields could be readily 
freed from the weed, without the least 
lamage being done to the grain, by treat- 
ng them with a 5 per cent, solution of 
mlphate of copper. The expVarvatVon. ap- 
pears to be that the salt Is absorbed by 
the tissues of the charlock, whereas it 
does not affect the difficulty permeable 
cuticle of wheat or oats. A drop of 
water deposited with suitable precauUons 
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on an oat leaf retafns its spherical form, 
and with a little care may even be re- 
moved without the leaf being moistened. 

On the other hand, a drop placed on a 
charlock leaf forthwith extends and en- 
ters the tissues. The same thing happens 
when a solution, of sulphate of copper is 
employed. Hence the charlock is poi- 
soned and perishes at once, while the 
grain escapes. This seems a very simple 
and cheap method of weeding a field of 
wheat or oats. If, however, M. Bernard, 
who took part In the discussion of M. 
Girard's paper, ts not astray in his con- 
clusions, an even simpler and cheaper 
plan may be pursued by using sulphate of 
iron Instead of the copper salt He used 
a mixture of sulphate of iron and water, 
consisting of 20 or 30 kilograms of sul- 
phate to the hectoliter of water and found 
that from fields sprinkled with this liquid 
charlock disappeared entirely, the cereals 
being uninjured . — Revue Scientifique. 

False Elite. — Where abundant it may 
be necessary to omit winter wheat and 
rye from the rotation for a few years 
and raise crops that will permit cultiva- 
tion In autumn. Spring grain crops may 
be grown, or hoed crops may occupy the 
ground during the summer. Hoed crops 
may be employed to best advantage, as 
the cultivation given to these crops will 
induce the false-flax seed to germinate 
and thus clear the land sooner. In pas- 
tures and meadows the weeds may be 
pulled if they have not become too abun- 
dant : but if this work has been long 
neglected it will probably be necessary to 
plow and cultivate the land. 

Horse Nettie. — The production of seed 
may be prevented by keeping the plants 
mown. The roots must be killed, how- 
ever. and this task is about as difficult 
as killing the robt of the Canada thistle ; 
in fact, the methods which are most suc- 
cessful in destroying the Canada thistle 
may be used with advantage in destroy- 
ing the horse nettle. Clean cultivation and 
grubbing or spudding sufficient to pre- 
vent any development above ground will 
starve out the roots. Oats, barley, or 
millet sown thickly on well-tilled land 
will weaken the roots, preventing much 
growth above ground. Immediately after 
these crops are harvested the land may 
be plowed and then harrowed frequently 
until time for sowing crimson clover or 
winter rye. This will Induce the ger- 
mination of weed seeds, >nd at the same 
time expose some of the roots to be 
killed by the -sum Crimson clover, hairy 
vetch, rye, or winter oats may be gown 
to choke down the growth of horse net- 
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tie and other weeds fluring the fall and 
early spring, to furnish winter pastur- 
age, and then to be plowed under as a 
green fertilizer. A hoed crop following, 
if kept well cultivated, wiU clear out 
most of , the remaining weeds. The plow- 
share used in these operations should be 
cut sharp, so as to cut a clean furrow, 
otherwise the roots are likely to be 
dragged and scattered about the field. 

Spiny Amaranth.— hOie other annuals 
it may be subdued by preventing the 
production of seed. It would readily 
succumb to thorough cultivation, as it 
grows rather slowly at first and does 
not produce seed until midsummer or 
later. Mowing or grubbing up the plant 
before the flower spikes develop is proba- 
bly the best method of eradication in 
permanent pastures. Potato land and 
com stubble may be plowed or thorough- 
ly disked after the crop is harvested and 
a winter crop sown which will keep 
down the weeds. 

Spiny Cocklebur . — The growth at first 
is slow and, as it needs light and room 
to develop into a robust plant. It may 
be choked down by any quick-growing 
crop that will crowd and shade It In 
permanent pastures and waste places, 
where- it flourishes best, it could doubtless 
be eradicated in time by mowing the 
plants about twice each year, in August 
and September, or by cutting them up 
with a hoe or spud in May and June. 
As the seeds often lie dormant in the 
thick-walled bur several years before ger- 
minating, it might require a like period 
to exterminate a patch by this method ; 
but the plants would continually be grow- 
ing less in number, and the labor corre- 
spondit^ly lighter. 

Prickly Lettuce . — Sheep and sometimes 
cattle will eat the young prickly lettuce, 
and their Mrvtces have been found very ] 
effective, especially in recently cleared 
land where thorough cultivation Is im- 
possible. Repeatedly mowing the plants 
as they first begin to blossom will pre- 
vent seeding and eventually subdue them. 
Thorough cultivation with a hoed crop, 
by means of which the seed In the soil 
may be induced to germinate, will be 
found most effective. The first plowing 
should be shallow, so as not to bury the 
seeds too deep. Under no circumstances 
should the mature seed-bearing plants be 
plowed under, as that would only fill the 
soil with seeds burled at different depths 
to be brought under conditions favorable 
for germination at intervals for several 
years. Mature plants should be mowed 
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appears as an Impurity In clover, millet, 
and the heavier gross seeds, and the 
plant is doubtless most frequently intro- 
duced by this means. As the seed may 
be carried a long distance by the wind 
the plants must be cleared o^t of fence 
rows, waste land, and roadsides. 

Wild Carrot . — In permanent pasture 
the persistent mowing of the plants as 
often as the flower appears will even- 
tually destroy them. They will continue 
to branch out from the base after each 
cutting until finally exhausted, so that 
the first mowing will often appear to 
increase rather thai^ diminish their num- 
bers. The root may be cut off with a spud 
some distance below the surface of the 
ground, a process that usually kills them 
at once. Pulling the plant by hand when 
the ground Is wet, although somewhat la- 
borious, Is one of the surest methods of 
eradication. Sheep eating the young 
plants will aid considerably in keeping 
them down. The wild carrot Is seldom 
troublesome in cultivated fields, which In- 
dicates that ’ even moderate cultivation 
will partly subdue it, and that thorough 
cultivation, accompanied by the destruc- 
tion of the weeds In waste places, would 
reduce it to comparative harmlessness. 

Wild Oat . — The grain retains Its vi- 
tality much longer than does the com- 
mon oat, and may remain burled in the 
soil several years without germinating. 

It germinates best when there is an 
abundance of moisture and the soil is 
warm. To clear the seed out of the 
soil, therefore, the land should be stirred 
when it Is warm and as moist as will 
permit good cultivation. It Is under- 
stood, of course, that cultivating the land 
when wet, especially in clay soils, is bad 
policy, and it is advocated in this case 
only for a special purpose. The clearlnf^ 
of the soil can he accomplished In in- 
junction with the cultivation of com or 
root crops. Where winter wheat and 
rye may be grown profitably the land 
should be plowed as soon as possible after 
the spring crop Is harvest^, and har- 
rowed about once a week until time for 
sowing the wheat or rye. Oats should 
be left out of the rotation so far as may 
be until the wild oats are subdued, as 
the latter growing among the cultivated 
oats are difficult to detect for removal, 
and after harvesting and thrashing It Is 
practically impossible to separate com- 
I^etely the two kinds of grain. In other 
grain crops the wild oat may be pulled 
or cut and t^moved by hand b^ore ma- 
turity In the same manner as wild mus- 
tard or rye. Where It la very abundant, 


and burned before plowing. Hie seed 
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however, this plan would be too laborious 
to pursue with profit, and the crop would 
better be mown for hay or plowed under. 
No. oats should be sown coming from 
farms where the wild oat Is known to 
grow. 

Weeds in Walks, Lawns, Etc. 

Grass between Bricks in a Wall . — 
After cleaning out ttie seams to a depth 
of a quarter of an inch, scatter a little 
powdered commercial bluestone and then 
lightly sweep it ovei^ so as to leave a 
little powder in the cracks. When this 
is washed In by the rain, it will prevent 
vegetable growth ^d not appreciably 
stain the brick. A pound of bluestone, 
costing not over ten cents, will suffice 
for fifty or more yards of paving, and 
last for years. 

Lawns . — ^The plants should be cut off 
close to the ground and a few drops of* 
coal oil poured on to the crowns. They 
immediately commence to decay and are 
utterly destroyed. Troublesome weeds on 
the lawn can (Hus be speedily disposed 
of, but others will likely take their place. 

Walks. — 1. — The best way, says a cor*, 
respondent, to apply salt to paths to de- 
stroy weeds, is as follows : Boil the salt 
in water, one pound to one gallon, and 
apply the mixture boiling hot with a 
watering pot that has a spreading rose; 
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this will keep weeds and worms away 
for two or three years. Put one pound 
to the square, yard the first year ; after- 
ward a weaker solution may be applied 
when required. 

2. — Arsenic trioxide, 6 lb. ; copper, sul- 
phate, 2 lb. ; sodium hydroxide, 2 lb. ; po- 
tassium nitrate, 1 Ib. ; sulphur, 1 lb. ; am- 
monium chloride, 1 lb. Use d to 10 
pounds to 30 gallons of water. 

3. — Gas Liquor. — Pour out a few times 
in succession and do not touch the tree 
roots and borders of the paths. This 
medium is cheap. 

4. — Rock Salt. — Throw out repeatedly. 

5. — Hydrochloric Acid. — The use of hy- 
drochloric and sulphuric acids Is some- 
what expensive. Mix 60 liters of water 
with 10 kilos of unslaked lime and 1 kilo 
of sulphuric acid in a kettle, and sprinkle 
the hot or cold mixture on the walks by 
means of a watering-pot. 

6. — Lime Milk. — 1 kilo of unslaked 
lime in 10 liters of water. If used alone 
it must be fresh. 

7. — Among the varieties of gravel, lead 
gravel is best adapted for garden walks, 
since it hinders the growth of weeds 
greatly. 

8. — To kill blue grass growing between 
bricks around the lawn, wash the bricks 
with salt water or strong solution of 
soda. 




CHAPT^ III 


ALLOYS AND AMALGAMS 


This subject is elaborately Indexed, and the reader should consult the Index 
in all cases. SOLDERS from the subjm of a special chapter. 


BRIEF SCHEME OF CLASSIFICATION 


GENERAL INFORMATION ON AI^ 
LOTS 

ALUMINUM ALLOYS 
BISMUTH AND CADMIUM ALLOYS 
FUSIBLE ALLOYS 
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TIN ALLOYS 
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TIN SUBSTITUTES 
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TUNGSTEN ALLOYS 
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GENERAL INFORMATION ON ALLOYS 


An alloy Is a combination of two or 
more metals. It is now largely believed 
that the metals form combinations rather 
than mixtures, though one of the best 
metallurgists in England called his book 
on alloys Mixed Metals." Hiom’s defi* 
nilion of an alloy, from "Mixed Metals," 
is given below : 

" Nature of Alloys , — When two or more 
metals are caused permanently to unite, 
the restUting mixture Is termed an alloy. 
When murcury is an essential constitu- 
ent, the mixture Is termed an amalgam. 
The general method of effecting combina- 
tion is by the agency of heat, but with 
certain soft metals true alloys may be 
formed by subjecting the constituents to 
considerable pressure, even at the ordi- 
nary temperature. Alloys such as those 
briefly referred to were doubtless first dis- 
covered by the metallurgical treatment of 
mixed ores, from the simultaneous reduc- 
tion of which alloys would be formed; 


or, in some cases, as in ores of gold and 
silver, naturally formed alloys would be 
obtained by a simple melting process. 
The direct preparation of alloys by the 
simple melting together of the constituent 
metals has been enormously developed in 
modern times, and the attention which 
mixed metals are now receiving by chem- 
ists is far greater than in any period of 
history. Comparatively few of the metals 
possess properties such, as render them 
suitable to be employed alone by the man- 
ufacturer; but most of them have im- 
portant applications in. the form of alloys. 
Even among the metals which can be used 
Independently, it is often found expedi- 
ent to add portions of other metals to im- 
prove or otherwise modify their physical 
properties. Thus gold is hardened, and 
made to resist wear and tear, as well as 
to lower its cost, by the addition of cop- 
per ; silver is likewise hardened by alloy- 
ing it with copper ; and the bronze coin- 
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agft Is formed of an alloy of copper, rinc 
and tin for similar reasons.” 

Alloys generally possess characteristics 
unshared by their component metals. 
Thus, copper and zinc form brass, whi<* 
has a different density, hardness and coldP 
from either of its constituents. Whether 
the metals tend to unite In atomic prt^ 
portions, or in any definite ratio, is still 
undetermined. The evidence afforded by 
the natural alloys of gold and silver, and 
by the phenomena accompanying the cool- 
ing of several alloys from the state of 
fusion, goes far to prove that such is 
the case. (Rudberg.) The subject is, 
however, one of considerable dilBculty, 
as metals and metallic compounds are gen- 
erally soluble in each other, and unite by 
simple fusion and contact That they 
do not combine indifferently with each 
other, but exercLse a species of elective 
affinity not dissimilar to other bodies, Is 
clearly shown by the homogeneity and su- 
perior quality of many aUoys in which tlie 
constituent metals are in atomic propor- 
tion. The variation of the specific grav- 
ity and melting points of alloys from the 
mean of those of their component metals, 
also affords strong evidence of a chemical 
change having taken place. Thus, alloys 
generally melt at lower temperatures than 
those required for their separate metals. 
They also usually possess more tenacity 
and hardness than the mean of their con- 
stituents. 

Matthfessen found that when weights 
are suspended to spirals of hard-drawn 
wire made of copper, silver, gold, or plati- 
num, they become nearly straightened 
when stretched by a moderate weight ; 
but wires of equal dimensions, composed 
of copper-tin (12% of Un), silver-plati- 
num (36% of platinum), and gold-copper 
(84% of copper), scarcely undergo any 
permanent change in form when subjected 
to tension by the same weight 

The same chemist gives the following 
approximative r^lts upon the tenacity of 
certain metals and wires hard drawn i 
through the same gauge (No. 23) : Cop- , 
per, breaking strain for double^ wire, 25 
to 30 lb. ; On, breaking strain for double 
wire, under 7 lb. ; lead, breaking strain 
for double wire, under 7 lb.; tin-lead 
(20% lead), breaking strain for double 
wire, about 7 lb. ; tin-copper (12% cop- 
per), breaking strain for double wire, 
about 7 Ib. ; copper-tin (12% tin), break- 
ing strain for double wire, about 80 to 90 
lb. ; gold, breaking strain for double wire, 

20 to 25 lb. ; gold-copper (8.4% copper), 
brealdng^train for double wire, 70 to 75 
Ib. ; stiver, breaking strain for double ] 
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wire, 45 to 50 lb. ; platinum, breaking 
strain for double wire, 46 to 60 lb. ; sil- 
ver-platinum <30% platinum), breaking 
strain for double wire, 75 to 80 lb. On 
the other hand, their malleability, ductil- 
ity, and power of resisting oxygen Is gen- 
erally diminished. The alloy formed of 
two brittle metals Is always brittle ; that 
of a brittle and a ductile metal, gener- 
ally so ; and even two ductile metals some- 
times unite to form a brittle compound. 
The alloys formed of metals having dif- 
ferent fusing points are usually malleable 
while cold, and brittle while hot The 
action of the air on alloys is generally 
less than on their ^mple metals, unless 
the former are heated. A mixture of 1 
part of tin and 3 parts of lead Is scarcely 
acted on at common temperatures ; but 
at a red heat It readily takes fire, and 
continues to burn for some time like a 
piece of bad turf. In like manner, a mix- 
ture of tin and zinc, when strongly heat- 
ed, decomposes both moist air and steam 
with almost fearful rapidity. 

The specific gravity of alloys Is never 
the arithmetical mean of that of their 
constituents, as commonly taught ; and In 
many cases considerable Condensation or 
expansion occurs. When there is a strong 
affinity between two metals, the density 
of their alloy Is generally greater than 
the calculated mean, and vice versa, as 
may be seen In the following list : 

AUoys the Bensity of whi^h is Greater 
than the Mean of their COTutituents . — 
Gold and zinc ; gold and tin ; gold and 
ysmuth ; gold and antimony ; gold and 
cobalt ; silver and zinc ; silver and tin ; 
silver and bismuth ; silver and antimony ; 
copper and zinc ; copper and tin : copper 
and palladium ; copper and bismuth ; lead 
and antimony ; platinum and molybde- 
num ; palladium and bismuth. 

AUoys the Density of which is Less 
than the Mean of their Constituents . — 
Gold and silver ; gold and iron ; gold and 
lead ; gold and copper ; gold and iridium ; 
gold and nickel ; silver and copper ; Iron 
and bismuth ; Iron and antimony ; iron" 
and lead. 

Preparation and Properties of AUoys . — 
The mode of procedure in the produc- 
tion of any alloy will be largely Influ- 
enced by the nature of the metals- to be 
operated upon. Some metals are volatile, 
and readily pass off as vapor when heated 
a few degrees above their melting points. 
Others have little tendency to vaporize, 
and may be raised to high temperatures 
without sensible volatilization. When a 
volatile metal has to be alloyed with a 
non-volatlle metal, and the fusing points 
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of both are approximately the same, com- 
bination can be moet readily effected by 
mixing the constituents and melting them 
together in the same crucible or furnace. 
This is, however seldom the case, and as 
a general rule, the components an al- 
loy, one or all of which are volatile, have 
widely divergent melting points, and then 
it is requisite for the most refractory con- 
stituent to be melted first, and for the 
others to be added in the solid state. 
Again, an alloy may contain one or more 
fixed metals and a volatile one. In which 
case the more volatile metal is added to 
the crucible after the fixed metal or met- 
als have been fused, ahd raised to a tem- 
perature necessary to melt the volatile 
constituent immediately it Is introduced, 
so that combination may be effected be- 
fore any serious loss, due to vaporiza- 
tion, has occurred. Union between the 
components of an alloy Is more perfectly 
secured by agitation of the contents with 
a stirring-rod, the most effective in many 
cases being a wooden or carbon rod, which 
promotes admixture without the introduc- 
tion of any substance likely to contam- 
inate the mixture and modify its prop- 
erties. 

A thing to be guarded against in the 
melting of all base metals, or alloys con- 
taining base metals as essential constitu- 
ents, is oxidation, Various plans are 
adopted to avoid loss of metal and injury 
to the alloy from this cause. The most 
common one is to cover the metals with 
carbon, which not only excludes the air 
admitted to the furnace, but tends to 
absorb any oxygen liberated from the met- 
als during fusion. The gas thus formed 
by union of carbon with oxygen Is termed 
carbonic oxide (CO), and this gas being 
a reducing agent, is capable of talcing up 
another atom of oxygen, forming car- 
bonic acid (COj). Thus, as long as the 
mixture Is covered with carbon, the car- 
bonic oxide formed effectually shields it 
from oxidation. In the method already 
referred to of stirring metals with a car- 
bon rod to promote mixture, the same gas, 
carbonic oxide, Is formed, and thus the 
rod not only promotes union by mechani- 
cal agitation, but generates a gas which 
protects the metals in a great measure 
from oxidation. In some cases this Is not 
admissible, as commercial metals are im- 
pure, and it may be advisable to admit 
sufficient oxygen, either from the air or 
by means of a special oxidizing agent, 
added along with the flux, to convert the 
ImpuriUea Into oxides, which do not al- 
loy with the metals, but either enter into 
combination with the flux to form a slag, 
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or rise to the surface as dross or scum. 
In most cases it is advisable that the cov- 
ering body should not exert any influence 
on the metals beneath. 

Some manufacturers are in the habit 
of throwing fat and rosin on the heated 
metals before fusion. These are decom- 
posed by heat, liberating gases, and when 
well stirred with the molten metal pro- 
mote combination by the mechanical agi- 
tation imparted by their escape. They 
also act chemically in removing oxygen, 
by the union of that element with the 
carbon and hydrogen set free. When the 
evolution of gas has ceased a quantity 
of carbon remains in a finely divided 
state, which covers the metals and pro- 
tects them from oxidation. 

Borax is sometimes used to exclude the 
air, but it is much more costly than car- 
bon, and when it is not required as a 
flux its employment is accompanied with 
scyne evils. Now, borax is composed of 
the base soda in combination with boric 
acid, which is only partly saturated with 
the soda, and the excess of acid unites 
with any metallic oxide present, forming 
double borates of a glassy nature. Com- 
mercial borax is often very impure, and 
is adulterated with common salt and 
alum ; these impurities are injurious to 
many metals. Sodium chloride, or com- 
mon salt, is also employed for preserv- 
ing molten metals from oxidation, and also 
to moderate the action of bodies which 
cause violent ebullition. Glass is fre- 
quently used for a similar purpose, and, 
next to carbon, is the least injurious to 
metals. It is a mixture of silicates, which 
easily fuses at high temperattires, form- 
ing compounds with lime and other bases, 
so that it acts almost as beneficially as 
borax when such a flux is required. Win- 
dow glass or green bottle gla^ is the most 
useful, but flint glass, which contains 
much oxide of lead, would be detrimental 
in many cases. 

The nature of metallic allays has al- 
ready been discussed, from which we may 
assume that certain proportions of the 
constituents enter into chemical combina- 
tion, and other portions are simply in a 
state of mixture or solution, and, there- 
fore, on gradually cooling, tend to sepa- 
rate in distinct layers, according to their 
respective densities. This is especially 
the case when the constituents have wide- 
ly divergent densities, so that the higher 
the temperature of the alloy when re- 
moved from the furnace the longer will 
the period of cooling last, and the greater 
will be the facilities offered for separa- 
tion. To obviate this defect, the metal 
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should be constantly agitated by stirring, 
or otherwise, and poured into the molds 
at the lowest tempeiature consistent with 
the requisite fluidity, and cooled as rap- 
idly as the nature of the alloy and the 
purpose for which it is designed will ad- 
mit. With regard to the melting point 
of an alloy, it should be borne in mind 
that it fuses at a lower temperature than 
that at which the most refractory con- 
stituent melts, and sometimes below that 
of either, which knowledge should guide 
the operator in so regulating the tempera- 
ture as not to make the charge unneces- 
sarily hot. 

It is a well-known fact that the char- 
acter of many alloys is altered by repeat- 
ed remelting, and that the scrap obtained 
in working cannot be used again without 
the addition of a certain quantity of new 
metal. A given mixture may be employed 
for the formation of an alloy, which is 
highly malleable, ductile, and tenacioua, 
and the scrap from the same alloy, when 
remeltcd, may be brittle and unworkable ; 
but when a suitable quantity of new 
metal is added, the combination may form 
an alloy even superior to the original one 
with regard to its good working proper- 
ties. It is to the advantage of the man- 
ufacturer, as regards economy, to use as 
much scrap as possible in alloying, and 
the quantity thus employed varies from 
one^third to two-thirds of the weight of 
the charge. Of course, in using old metal 
many more impurities are liable to be in- 
troduced than with new metal, and al- 
though the same Impurities may exist in 
the new metal, the quantities may be in- 
sufficient to produce a deteriorating ef- 
fect, but when augmented from old metal 
may then rise to such proportions as to 
entirely alter the physical properties of 
the alloy. The presence of notable quan- 
tities of foreign matter is generally ex- 
hibited by increased hardness and a mod- 
ification of the structure, as seen on a 
freshly fractured surface. 

The difficulty of maintaining uniformity 
in an alloy after repeated remelting is 
least when only two metals are mixed 
together, and Increases when the combi- 
nation requires the presence of three or 
more metals. Thus Clennan silver re- 
quires much greater care in this respect 
than brass ; and soft solder, containing 
only lead and tin, requires teiBS care than 
fusible alloy, contaln^g Irismuth or cad- 
mium In addition to lead and tin. Those 
alloys which contain as an essential con- 
stituent a vcdatile metal, such as zinc or 
antimony, are generally altered most by 
remelting, and it is requisite to know, at 
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any rate approxinrately, what the furnace 
loss is, so that the defection may be coun- 
terbalanced by the addition of the quanr 
tlty of fresh metal requisite to maintain 
the right composition. Many errors arise 
from this cause, as well as from overdo- 
ing what Is required. Where possible, a 
chemical analysis is the best mekns of 
solving the problem, but as this is out 
of the question in most cases, a few sim- 
ple trials with weighed quantities, and 
careful observation of the results obtained, 
by testing its malleability, color and. frac- 
ture, will generally afford sufficient evi- 
dence of the required amount to be added. 

In making experhnental tests, a small 
melting furnace, such as that used in a 
metallurgical laboratory, a strong pair of 
hand rolls, and an anvil, would be very 
useful adjuncts to every casting shop. The 
quantity of metal operated upon need not 
exceed one pound In weight, and as thl^ 
could be cast 'In a long strip, its suit- 
ability for stamping or rolling could be 
I'eadily tested. Such test pieces, if care- 
fully labeled and preserved, would b^most 
valuable for future reference, and there 
can be no doubt that both employers and 
employed would thus gain a vast amount 
of information which would prove of great 
benefit both as a standard of workman- 
ship and of economy of production. It 
Is a great annoyance to find, after a quan- 
tity of metal has been mixed, and tbe 
castings made, that the alloy Is unsuit- 
able for the work required of It, either 
from unsuitable constituents, improper 
mixing, or impure materials ; which an- 
noyance could be avoided by a' few pre- 
liminary tirials on a small scale. The 
casting of such-trial tests could he made 
in an Iron or sand mold, and the time 
of cooling made to approximate to that of 
a large mass by Judicious treatment An- 
other advantage of such an experimental 
plant would be that new combinations 
could be readily tried,, and the effect of 
certain impurities on well-known alloys 
ascertained, by purposely adding those 
bodies in definite amounts to a weighed 
quantity of the alloy. 

It has been observed that cold work- 
ing of metals often produces an augmen- 
tation of strength. Le Chateller finds 
that there Is a limit to the increase of- 
strength obtained by the cold working of 
pure metals or of those containing ikss 
than 1 to 2% of impurities. For all metr 
als examined, excepting silver, and maxi- 
mum strength after cold working is double 
that of the perfectly annealed specimens. 
In the case of alloys, some follow tiie 
same law as pure metals ; others, such 
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as bronze, copper-silver alloys, and alum- 
inum bronze, become more and more brit- 
tle after each successive draw without an- 
nealings. and the strength increases regu- 
larly, but at last the metal becomes too 
brittle to the further worked, and gives 
way. 

In regard to annealing, five laws are 
formulated as the result of experiments : 
(1) Annealing is never instantaneous ; 
its effects, rapid at first, become more 
and more slow, and the softening tends 
toward a limit for each temperature; (2) 
this limit is lower, and is attained more 
rapidly as the annealing temperature is 
raised ; (3) above a ^!ertain temperature 
annealing Is complete, and a further in- 
crease of temperature does not dimini sh 
the strength, but a crystallization due to 
annealing occurs, and increases with the 
time of annealing, ultimately reducing the 
tensile strength and elongation to those 
of the cast metal ; (4) the presence of 
impurities retards the action of anneal- 
ing, and demands a higher temperature 
for its completion ; (5) the crystilltza- 
tion from annealing is due to the presence 
of impurities which have lower fusing 
points than the metal Itself, or which 
<orm compounds which have those prop- 
erties. 

Cold-worked metals tend to recover 
their malleability even at ordinary tem- 
peratures by a process which Le Chatelier 
terms spontaneous annealing, The maxi- 
mum limit of strength attainable by cold 
working is reached at the moment when 
the Increase produced by continued work- 
ing is Just balanced by the diminution 
due to spontaneous annealing. Similarly, 
in wire-drawing, if the thickness of the 
metal be reduced too rapidly by succes- 
sive passes without annealing, it will 
break, owing to the failure of the spon- 
taneous annealing to keep pace with the 
distorting force ; but the metal may be 
fractured even In course of a very grad- 
ual reduction, unless it be allowed to re- 
main at rest for 5 or 10 minutes between 
the passes ; with this precaution, how- 
ever, It may be drawn down indefinitely, 
even without heating. Spontaneous an- 
nealing affects the mechanical properties 
of metals under test, causing the breaking 
load at any given ^mperature to be great- 
er In proportion to the rapidity with 
which the stress Is applied, while the de- 
formation produced is not Instantaneous, 
but increases more and more slowly up 
to a certain limit. 

The purposes for which alloys are re- 
quired afe endless. Some are required 
to possess great malleability, for others 
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hardness is the chief requisite ; others, 
again, must possess a high degree of elas- 
ticity, while some are useful on account 
of their low melting point, etc. These 
different demands can only be satisfied 
by uniting suitable metals in differwit 
proportions. 

The metals most often used for alloy- 
ing at the present time are those which 
have been known the longest, such as cop- 
per, zinc, lead, tin, gold and silver; and 
although combinations of these metals 
have been known and employed for many 
centuries, it is only during the latter half 
of the nineteenth century that their inti- 
mate properties have been closely studied. 
Indeed, at the present day our informa- 
tion concerning the nature and properties 
of alloys is perhaps less than in any other 
branch of chemical science, and although 
chemical Investigation may do much to 
enlighten our knowledge, such informa- 
tion will be destitute of great commercial 
value unless accompanied '«dth practical 
knowledge of the working, from observa- 
tion of the physical properties, "when al- 
loys are worked in large quantities by the 
manufacturers themselves. The number 
of simple metals is very limited, but they 
may ^ united in various proportions, 
forming an endless variety of modifica- 
tions : and since every alloy may he looked 
upon as a new metal, from the fact of its 
properties differing from those of its con- 
stituents, we have at command the neces- 
sary material for producing metals suit- 
able for every requirement for which me- 
tallic matter is desirable. The action of 
metals upon each other is widely diver- 
gent ; sometimes one metal may be added 
to another in quantity without seriously 
altering Its working properties ; in other 
cases a minute quantity of the second 
metal will altogether change the character 
of the first metal ; so that in alloying, it 
by no means follows, because one metal 
may be freely added, that another, even 
of a^milar nature, may be as liberally 
intr<mced. The man who aspires to the 
formation of new alloys, or who wishes 
to produce metals suitable for different 
requirements, as circumstances arise, must 
be well acquainted with the nature and 
properties of the simple metals in order 
to successfully accomplish his object ; and 
although a knowledge of the components 
Is not sufficient of Itself, It is of immense 
advantage In assisting the operator who 
aombines practical experience in mixing 
metals with this theoretical knowle<^. 
It Is for these reasons that a brief ac- 
• count of the elementsu*y metals Is included 
in this work. 
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In chemical combination it is a well- 
known fact that elements always com- 
bine with other elements in definite pro- 
portions by weight, termed atomic weight, 
producing compound of fixed and decided 
properties, so that the same compounds 
can be always relied upon to contain the 
same elements, united in the same pro- 
portions. The same law applies to the 
union of two metals, when such metals 
chemically combined, and the same al- 
l'4y will always have properties identically 
uie same, however it may be tested. Sev- 
eral experimenters have directed their at- 
tention to the mixing of metals according 
to their atomic weights, so as to obtain 
alloys of determined characteristic prop- 
erties, but up to the present time the 
number of such combinations of a useful 
character is very limited. They are by 
no means the ones most suited to the 
'ivants and requirements of industry. 
There is always one indispensable item, 
from the manufacturer's point of view, 
which the chemist is not concerned with — 
that is, the cost of produeflon— and how- 
ever nicely atomic proportions would suit 
the requirements of a' given alloy, such 
an alloy would, in most cases, be useless 
unless the cost was consistent with the 
market value. The question, then, of cost 
roust have consideration, and the propor- 
tions must, if possible, be made to fit in 
with commercial necessities. With regard 
to copper alloys, such as brass and bronze, 
the combinations which best exhibit the 
characters of chemical compounds are 
hard and brittle, and as copper alloys are 
much more widely used than any other, 
there is little inducement to encoura^ 
metallurgists to endeavor to alloy copper 
and zinc, or copper and tin, in atomic 
proxH>rtions, since malleability and tenac- 
ity are the properties most desired In 
these alloys. Again, color is the chief 
desideratum in many alloys, and this can- 
not be always obtained ,by mixing in 
atomic proportions, especially as ijiifllten 
liappens that a very small addi^wj of 
one of the constituents will alter the shade 
of color so as to produce what Is required. 

When it is desirable to add a non- 
metallic element to a metal or alloy, for 
the purpose of bringing about a certain 
result, very much greater care is gener- 
ally requii^ in apportioning the quantity 
to be added than with a metal, as non- 
metals combine much more actively with 
metals than the metals do with eaidi otheis 
ami a very small quantity of a non-metal 
will suffice to alter the properdes of a 
metal or alloy. It Is very surprising to 
note bow, In some Instahces, a mere trace 
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of another element will alter the proper- 
ties of a metal. For example, 1-2000 of 
carbon added to Iron will convert It into 
mild steel; 1-1000 of phosphorus makes 
copper hot-short ; 1-2000 part of tellu- 
rium In bismuth makes it minutely crys- 
talline ; 1-1000 part of bismuth in copper 
renders It exceedingly bad In quality for 
certain purposes. 

Lothar Meyer has shown that a remark- 
able relation exists between the “atomic 
volumes of the elements." 'The rela- 
tive atomic volumes of the elements are 
found by dividing their atomic weights 
by ^their specific gravities. The atomic 
weight of lead is '207, and its specific 
gravity 11.45; 207 _i. 11.45 = 18. the 
atomic volume of lead. It would appear 
that the power of an element to produce ' 
weakness in a metal, when added in small 
quantity, is dependent on the atomic vol- 
ume of the impurity. Roberts-Austen 
tried the effect of various elements on 
pure gold, and found that when the body 
added had an atomic value equal to or 
less than that of gold the strength was 
little affected, and in some cases, as cop- 
per, for example, was increased ; but when 
the element added had an atomic volume 
much greater than that of gold the# 
strength, with two exceptions, was greatly 
diminished. 

Fusibility , — Some metals are almost in- . 
fusible, and when heated to the highest 
heat in a crucible they refuse to melt and 
become fiuid ; but any metal can be melted 
by combination with more fusible metals. 
Thus platinum, which Is infusible with 
any ordinary heat, can be fused readily 
when combined with zinc, tin or arsenic. 
This metal, by combination with arsenic, 
is rendered so fluid that it may be cast 
into any desired shape, and the arsenic 
may then be evaporated by a mild heat, 
leaving the platinum. Nickel, which 
barely fuses alone, will enter into com- 
bination with copper, forming Orman sil- 
ver, an alloy that Is more fusible than 
nickel and less fusible than copper. The 
less fusible metals, when fused In contact 
with the more fusible metals, seem to dis- 
solve In the fusible metals; rather than 
melt, the surface of the metal Is gradu- 
ally washed down, until the entire mass 
is dissolved or liquefied, and reduced to 
the state of alloy, 

FoUowii^ are the melting points of the 


elements employed in alloys : 

Degrees 


Clent. 

Aluminum 

6M.5 

Antimony 

'' 620.5 

Arsenic 

460 
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Degrees 

Cent. 

Bismuth 268.3 

Cadmium 320 

Copper 1080.5 

Gold 1061.7 

Iron 1550-1600 

Lead 330- 335 

Magnesium * 632.7 

Manganese 1800-1900 

Mercury 39.4 
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Degrees 

Cent, 

Nickel 1400-1450 

Phosphorus 44 

Platinum 1775 

Silicon 1100-1300 * 

Silver 960.5 

Sulphur 114,5 

Tellurium 282 

Tin 231.68 

Zinc 419 


Table of Alloys 

The following is a table of the proportions of the various metals in the alloys most 
commonly employed in the arts and manufactures. The term “ parts ” means parts by 
weight. The abbreviations are : Cu, copper ; Zn, zinc ; Sn, tin ; Pb, lead ; Sb, antimony ; 
P, phosphorus ; As, arsenic ; Ni, nickel. 

Description. 

1. Metal for frictional parts of locomotives 

(extremely hard) 

2. Bearings of carriages 

3. Bearings of driving wheels, also for steam 

engine whistles, giving a clear sound . 

4. Steam engine whistles giving a deep sound 

5. Cross heads of connecting rods 

6. Cylinders of pumps, valve boxes, and taps 

7. Eccentric collars 


Bearings of axles 
eccentric collars . . , 


and trunnions ; 


9. Pistons of locomotives. 


a: 


10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 , 
22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 


Axle boxes 

Mathematical instruments, arms of 

balances 

Machinery, bearings, etc 

Steam engine whistles 

Metal to withstand friction (Stephenson) 

Rivets 

Metal for coffins 

Metal to withstand friction 

Cylinders of pumps 

Metal for bearings of locomotives 

White brittle metal (for buttons, etc.) . . . 

Imitation silver. 

Pinchbeck 

Tombac 

Red tombac 

Specially adapted for bearings 

For bearings and valves 

Electrotyi>e “ backing metal ” 

Stereotype metal for paper process 

„ „ „ plaster process 

Bullet Metal 

Malleable brass plate 

Pin wire 

Jemmapes brass t . 

Similor for gilding 

Maillechort for rolling 

„ first quality 

White similor 

For stopcock seats. 


'^OT keys of £ites, etc. 

Hard tin 

White tombac 

VogeTs alloy for polishing steel 

Hompel*s anti-friction metal 


Cu. Zn. 

Sn. Pb. 

Sb. P. 

As. N 

87 

5 

8 



97 

3 




80 

2 

18 



81 

2 

17 


— 

82 

2 

16 



88 

2 

10 



84 

2 

14 



84 

2 

14 ‘ , 



85 

2 

13 



84 

7 

9 



68 

4 

28 



88 

9 

3 



84 

8.4 

2.9 4.7 



88 

2 

10 



90 

2 

8 



67 


14 19 



30 


18 

2 


79 

5 

8 8 



64 

24.6 

3 9 



15 


40 45 



2 


72 

26 


7 

72 

21 



2 


90 

8 


10 

6 

20 

64 


64 


3 



5 

i 




16 

1 

*1 ! 



TO 

1 




83 


15,5 ! 

1.5 ‘ 


8^25 


7 9 

0.75 



4 91 

5 




88 

12 




82 

18 




92 


2 

67 

33 

0.5 



67 

33 

0.5 0.5 



64.6 

33.7 

0.2 1.5 



92.7 

4.6 

2.7 . . 



60 

20 



2 

8 

3 



7 • 


86 

14 

0.5 . 

, . 


80 

20 . 




20 

40 . . 




1 

0.5 .. 


75 


25 


! 

8 

1 

2 1 



62 

10 

10 18 

• ♦ . . 


56 

23 

4 3.5 


i 


13.5 
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ALUMINUM 

General Remarks . — Aluminum unites 
readily with all the common metals ex- 
cept lead. The useful alloys of aluminum 
ao far found may be divided Into two 
classes ; the one, of aluminum with not 
more than 35% of other metals ; and the 
other, of metals containing not over 15% 
aluminum. In the one case ^e metals 
impart hardness and other useful qualfc 
ties to the aluminum ; and In the other 
the aluminum adds useful qualities to the 
metals with which it is alloyed. 

Alkali Metals. 

Because of the ease with which these 
alloys are decmnposed, especially when 
subjected to water or moist air, none of 
them can be considered In any way ad- 
vantageous ; in fact, alloys of metallic so-, 
’dlum and potassium with aluminum are 
the bete n&ir of the metallurgy of 
aluminum, just as sulphur and phosphorus 
are feared in the metallurgy of steel. 

Antimony. 

These metals unite with difficulty, and 
only in bearing metals of the class of 
Babbitt metals have any useful alloys as 
yet been discovered. 

Arsenic. 

No specially advantageous compounds 
of these metals have yet been discovered, 
nor from the nature of the case are they 
likely to be, although the metals can 
readily be alloyed. 

Bearing Metal. 

Additions of % to 2% of aluminum to 
bearing metals tend to free from oxide, 
producing an improved quality of bearing 
metal. 

Bismuth. 

These two metals combine easily, the 
alloys being very fusible, as might be 
expected of alloys with bismuth. They 
remain unchanged in the air at ordinary 
teiftperatures, but oxidise rapidly when 
melted. Bismuth makes aluminum very 
brittle. No valuable alloys of these two 
metals have as yet been discovered. 

Cadmium. 

These metals have been alloyed to pro* 
duce to solder for aluminum which seems 
to give good results. Cddmium does not 
appear to act as a hardener for aluminum, 
as almost all other metals do. 
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Cobalt. 

Cobalt also acts with about an equal 
amount of copper, as a specially good 
alloy for hardening aluminum. The fol- 
lowing are two cobalt and aluminum al- 
loys used for special purposes : Cobalt, 
60 parts ; aluminum, 10 parts ; copper, 40 
parts. Cobalt, 35 parts ; aluminum, 25 
parts ; iron, 10 parts ; copper, 30 parts. 

Chromlmn. 

Chromium, though rather expensive, Is 
an especially good hardener of aluminum. 
Aluminum hardened with chromium seems 
to retain Its hardness after annealing or 
after being subjected to heat, better th^n 
any .other of the alloys. 

Copper. 

Copper Aluminum. — 1. — Aluminum is a 
metal whose properties are very mate- 
rially influenced by a proportionately 
small addition of copper. Alloys of 99% 
of aluminum and 1% of copper are hard, 
brittle, and bluish in color ; 95% of alumi- 
num and 5% of copper gives an alloy 
which can be hammered, but with 19% 
of copper the metal can no longer be 
worked. With 80% and upward of cop- 
per are obtained alloys of a beautiful 
yellow color. The 10% alloys are of a 
pure golden yellow color ; with 5% of 
aluminum they are reddish yellow, like 
gold heavily alloyed with copper; and a 
2% mixture is of an almost pure copper 
' red. As the proportion of copper in- 
creases the brittleness is diminished, and 
alloys containing 10% and less of alumi- 
num can be used for Industrial purposes, 
the best consisting of 90% of copper and 
10% of aluminum. The useful copper 
alloys with aluminum can be divided Into 
two classes — the one containing less thdn 
11% of aluminum and the other contain- 
ing less than 15% of copper. The first 
class Is best known as "alumintim bronze.” 

a. — ^Aluminum Bronze. — None but the 
purest copper should be used, and the 
aluminum should be at least 99% pure. 
The copper should be put in a plumbago 
crucible and melted over a gas or oil fire, 
•these being the best fuels to use. Next 
to gas or oil comes coke or charcoal as 
a fuel for melting. It is impossible to 
make satisfactory aluminum bronze over 
an ordinary coal fire, for the reason that 
the copper will absorb the gases from 
the coal. The copper should be covered 
with diarcoal to prevent oxidation and 
the absorption of gases as much as pos- 
sible. After the copper has boen melted 
the peroenta^^ of aluminum which It Is 
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desired to add should be dropped into 
the pot through the charcoal In large 
pots of bronze, the pot may be removed 
from the fire before adding the aluminum. 
As soon as the alumlniun goes into the 
pot the first action will be a cooling one, 
caused by the temperature of the alumi- 
num added. As soon as the aluminum is 
heated to Its melting temperature it com- 
bines with the copper. Consequently, a 
great deal of latent heat Is set free, or 
made sensible, by the chemical xmlon of 
these two metals ; and as a result the tem- 
perature of the mass is raised. If the 
mixture is 'watched, one can tell as soon 
as union takes placx?, because the cop- 
per will become more liquid, and also will 
turn a little blighter. This lasts only an 
Instant after the aluminum is introduced : 
then the crucible. If it has remained In 
the fxumace, should be removed instantly 
from the fire, the charcoal should be 
skimmed from the surface, and the con- 
tents, which are now aluminum bronze, 
should be poured into molds of convenient 
size. The liquid should be stirred as 
much as possible till poure^ TTie alumi- 
num bronze, thus made, Is ready to remelt 
for the production of finished castings. 

After aluminum bronze is made it im- 
proves with each successive remelting and 
casting until it has been recast three or 
four times. The remelting seems to give 
the aluminum a better chance to become 
more freely disseminated, to form a more 
uniform alloy with the copper. After 
putting the aluminum into the crucible, 
and before pouring, the molten mass 
should be stirred, In order to insure that 
the aluminum is as well disseminated 
through the alloy as possible. 

The ■ percentage of aluminum in alumi- 
num bronze varies from a few per cent, 
up to 10 or 11%, depending upon the 
purpose for which the alloy is intended. 
The strongest mixture contains between 
10 and 11% of aluminum. Aluminum 
bronze can be readily soldered. It does 
not present the difficulty in soldering 
which n^xre aluminum does. The best 
method of soldering aluminum bronze is 
to use pure block tin with a flux of zinc 
filings and muriatic acid. It is well to 
“ tin “ the two surfaces before putting 
them together. 

A very small amount of aluminum In 
copp^ reduces its conductivity for elec- 
tricity considerably. Deville states that 
2 to 3% alloys are used by M. Chrlstophle 
for large castings of works of art They 
are harder than aluminum, and work well 
under the-** burin** and chisel 

The alloy is composed of 90 parts 
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copper and 10 parts of aluminum. It is 
a definite chemical compound, apd was 
discovered by Dr. Percy. 

The 10% alloy is very hard, can be 
beaten when cold, but with remarkable 
perfection when hot, and may be well 
compared to iron, which it resembles in 
all these physical properties ; it is also 
very ductile. It behaves as a true alloy, 
and consequently will not liquate Into dif- 
ferent combinations. This is proved by 
the fact that, when in making the alloy, 
the pure copper is in the crucible, and a 
bar of almninum is added, the combina- 
tion takes place with such disengagement 
of beat that if the crucible is not of good 
quality it will be fused, for the whole 
attains a white heat The hardness of 
this alloy approaches that of the genu- 
ine bronzes, whence its name. It can 
be stretched out into thin sheets between 
rollers, worked under the hammer, and 
shaped as desired by beating, or pressure 
in powerful stamping presses. On ac- 
count of its hardness it takes a fine pol- 
ish, and its peculiar greenish-gold color 
resembles that of gold alloyed with cop- 
per and silver together. Alloys with a 
still greater proportion of copper approach 
this metal more and more nearly in their 
character ; the color of an alloy, for in- 
stance, composed of 95% of copper and 
5% of aluminum, can be distinguished 
from pure gold only by direct comparison, 
and the metal is very hard and also very 
malleable. 

Aluminum bronze is not affected by ex- 
posure to the air, and its beautiful color 
makes it very suitable for manufacturing 
various ornamental article, including 
clock cases, doorknobs, etc. 

Aluminum-bronze wire is as strong as 
good steel wire, and castings made from 
it are as hard as steely Iron. Its resisb 
ance to bending or sagging is three times 
as great as that of ordnance metal, and 
44 times as great as that of good brass. 
These properties, combined with its beau- 
tiful color and its unchangeablexiess, 
would seem to promise a very extended 
use for it In the manufacture of ma- 
chinery, and especially for mechanical In- 
struments where great precision is re- 
quired. 

According to a French authority, an _ 
alloy of the following composition gives 
the best results : Copper, 89 to 98% ; 
nickel, 1 to 2%, and aluminum. Alumi- 
num and nickel change In the opposite 
way; that Is to say, in increasing the 
percentage of nickel the amount of aiiunl- 
num is decreased by the equal quantity. 

It should be borne in mind that, the best 
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ratio Is : aluminum, 9.5% ; nickel, 1 to 
1.5%, ai: most. In preparing ♦he alloy, 
a deoxidizing agent is added, viz., phos- 
phorus to 0.5%, magnesium to 1.5%. The 
phosphorus should always be added In the 
form of phosphorus-copper or phosphor- 
aluminum of exactly determined percent- 
age. It Is added to the copper, then 
the aluminum and the nickel, and finally 
the magnesium, the last named at the 
moment of liquidity, are admixed. 

b, — Boron Bronze. — This alloy, or, 

more correctly speaking, altrainum-boron 
bronze, Is brought about hy the intro- 
duction of aluminum containing boron, 
not as aluminum boride, but existing as 
graphite does In cast iron. Commercially, 
this part of' the process Is accomplished 
by heating in a specially construct^ oxy- 
hydrogen furnace an admixture of fiuor^ 
spar and vitrified boric anhydride, until 
the dense fumes of boron fluoride com- 
mence to appear. At this stage, ingots of 
aluminum are Introduced Into the liquid 
mass ; reduction at once takes place, with 
the formation of free boron, which dis- 
solves In the aluminum, rendering it crys- 
talline and somewhat brittle. When this 
so prepared aluminum is alloyed with 
copper, to the extent of from 5 to 10%, 
a bronze Is obtained denser and more 
durable than ordinary aluminum bronze, 
and free from brittleness : but the most 
peculiar property is the perfectness with 
which It casts and melts ; whereas. In 
the manufacture of aluminum bronze, one 
of the greatest difficulties Is to Insure a 
uniform mixture. Often a very difficulty 
fusible alloy of copper and aluminum Is 
formed upon the surface of the already 
melted portion, and accompanied by su- 
perficial oxidation, thus obstinately refus- 
, Ing to alloy with the remainder. But in 
the case of the boron compound no such 
difficulties are met with, the alloy melt- 
ing perfectly, and at a lower temperature 
than when employing pure aluminum. 
Boron, in fact, seems to have been little 
studied, but It Ls evidently not so serious 
an enemy to cope with as its halogen 
silicon, which, when "present in minute 
percentages only, determines the total 
ruin of the bronze with which it alloys ; 
in other words, It stands almost entirely 
opposite to other elements, entering Into 
the formation and forming compound 
with the more refractory metals with the 
greatest ease; for instance, borides of 
Iron, manganese, nickel, cobalt, etc., may 
be readily formed by the reduction of 
their accompanying borates In the pres- 
ence of carbon, while those of silver, cop- 
per,, gold, etc., can only be form^ by 
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the introduction of elementary boron into 
the fused mass ; borides of the alkali met- 
als, and even calcium, barium, etc., have 
also been obtained, but boride of mercury 
still holds out. 

Alwninum-Copper. — 2. — a. — ^The second 
class of copper-aluminum alloys embraces 
the aluminum casting alloys most appl^ 
cable for general purposes. When alum- 
ni un Is alloyed with from 7 to 10% of 
copper a tough alloy Is secured, the ten- 
sile strength of which will vary from 
15,000 to 20,000 lb. per square inch. This 
alloy > has proved Itself especially adapt- 
able to automobile work and uto those 
castings submitted severe shocks and 
stresses. Because of the nature of Its 
constituents, an alloy of the above, or of 
similar composition, is not so liable to 
be “ burnt ** In the foundry as an alloy 
made up of more volatile constituents. 
The remainder of the range of copper- 
aluminum alloys, from 20% of copper up 
to over 85%, give crystalline and brittle 
grayish-white alloys of no use In the arts. 
After 80% of copper is reached the dis- 
tinctly red Qplor of the copper begins to 
show Itself. 

b. — ^Aluminum-Brass. — Aluminum-brass 
has an elastic limit of about 30,000 lb. 
per square Inch ; an ultimate strength of 
from 40,000 to 50,000 lb. per square inch ; 
and an elongation to 3 to 10% in 8 in. 
Aluminum is used in brass In all pro- 
portions, from 1-10 of 1% to 10%. The 
best results are derived by introducing 
the aluminum, when possible, in the form 
of aluminized zinc (q. v.) This aluminized 
zinc Is added in the same manner that 
the zinc is originally Introduced into the 
copper, and in such proportions as will 
give the requisite amount of aluminum In 
the brass mixture. A 5% aluminized zinc 
is generally used when percentages of less 
than 1% of aluminum are required; and 
aluminized zinc of 10% is usinl when a 
greater percentage than 1% is required. 
The effect of aluminum in brass, added In 
this manner, in small quantities of less 
than 1%, is mainly to make the brass 
flow freely, and present a smooth surface, 
free from blowholes. When used in 
these quantities, from one-half (o one- 
third more small patterns can be used on 
a gate than can be used without the pres- 
ence of aluminum, for this amount of 
aluminum gives to the brass such addi- 
tional fluidity as enables It to run more 
freely In the molds and for a greater dis* 
unce ; consequently more patterns can be 
used on a gate. In quantities erf more 
than 1% the ^ect of the al umin um com- 
mences to be yery perceptible, because it 
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Imparts to the brass additional strength ; 
and this strengtti is Increased directly as 
the percentage of aluminum is increased, 
up to about 109^> ; 1% of aluminum In 
brass is very extensively used for elec- 
trical purposes, inasmuch as it makes a 
brass casting free from pinholes, and of 
gfreater strength than otherwise can be 
secured from the same grade of brass. 
It therefore follows that by the use of 
a small percentage of aluminum In brass 
a cheaper grade of brass can be used to 
d# the same work, which otherwise would 
demand a better grade of brass. It should 
be noted that the presence of aluminum 
in these alloys lowers the point at which 
they become fluid, and that they are fluid 
at lower temperatures than either gun 
metal or ordinary brass mixtures ; there- 
fore, the average brass founder is very 
liable to overheat them. Great care must 
be taken to prevent this. 

Gold. 

Prof. W, C, RobertS'Austen has dis- 
covered a beautiful alloy, composed of 
7S parts of gold and 22 parts of alumi- 
num, which has a rich purple color. 

Intflvim 

No valuable alloys of these metals have 
as yet been discovered. 

Iron, 

Aluminum combines with iron In all 
proportions. Few of the alloys, however, 
have yet proved of value, except those of 
shiall percentages of aluminum with steel, 
cast Iron and wrought Iron. 

Caxt Iron . — In cast Iron, from 1 to 2 
lb. of aluminum per ton is put into the 
metal as it Is being poured from the 
cupola or melting furnace. To soft gray 
No. 1 foundry iron it is doubtful if the 
metal does much good, except, perhaps, 
in the way of keeping the metal melted 
for a longer time : but where difficult 
castings are to be made, where much loss 
is occasioned by defective castings, or 
where the Iron will not flow well, or give 
sound and strong castings, the aluminum 
certainly in many cases allows better 
work to be done, and stronger and sound- 
er castings to be made, having a closer 
grain, and hence much easi^ tooled. The 
tendency of the aluminum Is to change 
combing carbon to graphitic, and it les- 
sens the tendency of the metal to chill. 
Aluminum in proportions of 2% and 
over materially decreases the shrinkage of 
cast Iron. 

Ferro-Aiumln-um.—Thls is the trade 
flame given to alloys of from 6 to 10, or 
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even 20% of aluminum, added to iron. 
These alloys vary In quality, occasioned 
by the grade of steel or iron used In 
making them. 

Sfeej._The amount of aluminum used 
Is small, and, to give the best results, 
varies with the grade of steel, amount 
of occluded gases, temperature of molten 
metal, etc. Aluminum is usually added 
in proportions of from % to % lb. to 
1 ton of steel. The aluminum is added 
either to the metal in the ladle, or, in 
the case of steel castings, with more econ- 
omy of aluminum, to the metal as it is 
being poured Into the ingot molds. 

Until the proper percentage of alunU- 
num to add to any particular grade of 
steel has been determined, it is advisable 
to start with small amounts ; for instance, 
with 2 or 3 oz. to the ton, working up 
to the proportion that seems to give the 
best results. 

The special advantages to be gained 
by the use of aluminum in steel in*iu- 
facture are enumerated as follows : ( 1 ) 

The increase of soundness of tops of in- 
gots, and consequent decrease of scrap 
and other loss. (2) The quieting of the 
ebullition in molten steel, thereby allow- 
ing the successful pouring of “wild" heats 
from furnaces, ladles, etc. (3) the pre- 
vention of oxidation, thus increasing the 
homogeneity of the' steel. (4) The In- 
crease of tensile strength of steel with- 
out decrease of the ductility. (5) The 
removal of any oxygen or oxides that 
there may be in the steel, the aluminum 
acting as a deodorizer In the same way 
as manganese does. Good steel has been 
made for electrical purposes, using alumi- 
num entirely in the place of manganese, 
to remove the oxidation from the molten 
steel and render it malleable. (6) The 
rendering Clf steel less liable to oxidation, 
because there is prevented the continued 
exposure of fresh surfaces of the molten 
steel in its ebullition in the molds after 
pouring. (7) The production of smoother 
surfaced castings and ingots of steel than 
It is possible to obtain without the use 
of aluminum. 

There are no such metals as "alumi- 
num steels,” in the same way that there 
are “nickel steels" and “chromium steels. 
Aluminum is not a hardener of steel, and 
none of its alloys with steel has so far 
proved advantageous. It has been proved 
that the addition of aluminum to steel 
Just before “teeming” causes the mqtal 
to lie quiet, and give ofl no appreciable 
quantity of gases, producing Ingots with 
much sounder tops. There are two theo- 
ries to account for this: one, that the 
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aluminum decomposes these ^se6. and ab- 
9ort« ^e oxyaen contained In them ; the 
other, Is that aluminum areatly Increases 
the solubility in the steel of the gases 
which are usually given off at the mo- 
ment of setting, thus forming blowholes 
and bubbles. 

Aluminum is the principal deoxldieer 
known to metanurorists. the next being 
silicon. Their relative values are shown 
as follows ; lOO parts, bv weight, of oxy- 
gen will combine with 114 parts of alum- 
inum, or with 140 parts of silicon, or 
with 350 parts of manganese. This, how- 
ever. does not correctly exoress the value 
of aluminum as a deoxidizer of Iron and 
steel. Inasmuch as it has such a great 
affinity for oxvgen that It will entirely 
disappear If there is anv oxyeen present 
and will be found in the steel and Iron 
onlv after all the oxygen has been ab- 
sorbed. This Is not the case with either 
slljron or manganese. 

There Is dancrer of addlne too large a 
quantity of alumirntm, in which case the 
metal will set very solid, and will be 
liable to form deep "pipes” In the inyots. 
But successful results have been secured 
with varyinar kinds of steel by adding 
from % to ^ lb. of aluminum to 1 ton 
of steel. No difficulty has been experi- 
enced with the thorough mixing of the 
aluminum added to steel, as It seems to 
rapidly and uniformly permeate the steel 
without any special care being taken In 
stirring. This property adds to the homo- 
geneous alloying of nickel with steel as 
well, and the nickel-steel manufacturers 
use aluminum In addition to nickel for 
this purpose. If the metal be "wild” In 
the ladle, full of occluded gases, too hot, 
or oxidized, a larger proportion of alumi- 
num can be advantageously added. In 
casting steel Ingots which ar* to be ham- 
mered or rolled, it has been found ad- 
visable to add from 2 to 4 oz. of alumi- 
num to 1 ton of steeL In the manufac- 
ture of steel castings, where the first de- 
sideratum is soundness of the castings and 
freedom from blowholes, and where the 
excessive piping and contraction In cool- 
ing is provided for by large runners and 
a high and capacious fountain or "sinking 
head,” larger amounts of aluminum, up 
to le, or even 32 oz. of aluminum to 1 
ton of steel, are advantageously added. 

An alloy of aluminum and ferro-man- 
ganese has been patented. The addition 
of a small percentage of aluminum to the 
ferro-manganese renders the combined 
carbon in the mans^nese alloy graphitic, 
and throws it out the molten mass. 
Tbfa permipi the production of a fwro- 
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manganese very low In combined carbon, 
and particular^ useful in the manufac- 
ture of low-carbon steel. 

Aside from the reduction of blowholes, 
and consequent greater soundn^s, the ad- 
dition of about 1 lb. of aluminum per ton 
of steel is of advantage where the steel 
Is to be cast In heavy Ingots which will 
receive only scant work. Here it seems 
to Increase the ductility, as measured by 
the elongation and reduction of area of 
tensile test specimens, without materially 
altering the ultimate strength. The addi- 
tions of aluminum are, in many instances, 
made by throwing the metal Into the ladle 
in pieces weighing!, a few ounces each, 
as the steel Is poui^ Into It But some 
manufacturers prefer to add the aluml- 
nnm in the form of ferro-alumlnum ; in 
this case the alloy is first placed in the 
ladle, and, as the molten steel runs In, 
the alloy melts, and is diffused through 
the entire contents of the ladle. 

Wrought Iron . — The effect of aluminum 
in wrought iron is not very marked In 
the ordinary puddling process. It seems 
to add somewhat to the strength of the 
iron, but the amount Is not of sufficient 
value to Induce the general use of alumi- 
num for this purpose, The peculiar prop- 
erty of alumhium in reducing the long 
range of temperature between that at 
which MTTought iron first softens and that 
at which it becomes fluid, is taken advan- 
tage of in the well-known Mitls process 
for making "wrought-iron castings.” It 
is for this that aluminum is most used 
In wrought iron at present One per cent 
of aluminum makes wrought Iron more 
fluid at 2(k}0«F. (which Is about the 
melting point of cast Iron) than it would 
be without It at 3500«F, In puddling 
iron an addition of 0.25% to the bath 
causes the charge to stiffen more quickly, 
and in .the shingling process and in roll- 
ing the* balls, to work much stiffer than 
usual. In one instance, where the ordi- 
nary iron averaged 22 tons tensile 
strength, with 12% elongation, the Iron 
treated with aluminum showed over 30 
tons tensile strength, with 22% elonga- 
tioa 

Lead. 

Th^ metals unite only with great dif- 
ficulty, and no useful alloys have ytt 
been discovered 
Magnesium. 

The aUoys of these light metals are 
InteresUng, because they are lighter than 
aluminum, and are equally as strong as 
the copper alloys cd sduminum. On ao- 
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count of the cost of magnesium, they 
have not been widely adopted for com* 
merclal purposes. 

Manganese. 

Manganese is one of the best harden' 
ers of aluminum. 

Mercury. 

These metals unite with dilllculty, but 
at the same time amalgams and alloys 
can be produced by uniting the two met- 
als. No useful results, however, have 
yet been shown from any of such alloys 
or combinations. 

Metalloids. 

Although all the metalloids and gase- 
ous elements, such as oxygen, nitrogen, 
sulphur, selenium, chlorine. Iodine, bro- 
mine, fluorine, boron, silicon and carbon 
unite with aluminum with more or less 
ease under certain conditions, yet no use- 
ful result has been recorded as due to the 
combination of any of these elements with 
metallic aluminum. The union of the 
above metalloids in combination with 
aluminum results In alloys which, from 
a commercial standpoint, are undesirable 
In every way. The prevention of the oc- 
clusion of gaseous metalloids in molten 
aluminum, and the prevention of the 
union of carbon with the metal, are 
among the chief precautions to be ob- 
served in the metallurgy of aluminum. 

Molybdeniutt. 

Aluminum can be readily alloyed with 
molybdenum in the process, by placing 
the molybdenum oxide In the electrolytic 
bath with the oxide of alumintim. Molyb- 
denum acts as a hardener for aluminum, 
and forms alloys which will have special 
advantages for some work, as In the pro- 
duction of aluminum coins and medals. 

Nickel. 

1, — This alloy, with from 2 to 5% of 
the combined alloying metals, Is very sat- 
isfactory for rolling or hammering. Ely 
larger proportions, of 7 to 9%, a good 
castinsr alloy is produced. 

2. — Two new alloys for jewelry consist 
of: (1) Nickel, 20 parts: with alumi- 
num 8 parts. (2) Nickel, 40 parts ; sil- 
ver, 10 parts ; alumlniun, 30 parts ; tin, 
20 parts. 

Silrer, 

1. — ^The addition of a few per cent of 
silver to aluminum, to harden, whiten 
and strengthen the metal, gives a mate- 
rial especially adaptable for many fine 
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Instruments and tools, and for electrical 
apparatus, where the work upon the tool, 
and its convenience, are of more conse- 
quence than the increased price due to the 
addition of ttie silver Silver lowers the 
melting point of aluminum and gives a 
metal susceptible oA taking a good polish 
and making flne castings. 

2. — Aluminum, 3 parts ; silver, 1 part 
Thte alloy is very easy to work, 

TeUnrinm. 

When tellurium is heated with alumi- 
num, the two combine with explosive vio- 
lence, forming a chocolate-colored, dllB- 
culty fusible compound, which has the 
composition of Al, Te,. It Is hard 
brittle, and can readily be ground to pow- 
der ; when exposed to moist air It Is de- 
composed, and hydrogen tellurlde, with 
its fetid odor, is slowly evolved ; when 
thrown Into water It la rapidly decom- 
posed. 

Tin, 

1. — Tin has been alloyed with alumi- 
num In proportions of from 1 to 15% of 
tin, giving added strength and rigidity to 
heavy castings, as well as sharpness of 
outline, with a decrease In the shrinkage 
of the metal. The alloys of aluminum 
and tin are rather brittle, however, and 
although small proportions of tin, in cer- 
tain casting alloys, have been advantage- 
ously used to decrease the shrinkage, on 
account of the comparative cost and brit- 
tleness of the tin alloys, they are not gen- 
erally used. 

2. — Aluminum, 100 parts; tin, 10 parts. 

3. — Aluminum, 90% : tin, 10%. 

4. — Bourbonne’a Aluminum Alloy — 
Aluminum and tin, equal parts. This al- 
loy solders easily. 

Titanium. 

Titanium alloys of aluminum, although 
hard to manufacture uniformly homo- 
geneous, have greater spring and resili- 
ence than most other alumintim alloys. 
Alloys of titanium, chromium and copper, 
ttx^ether with aluminum, give some of the 
hardest and toughest light alloys yet pro- 
duced. 

Tungsten. 

The alloys of aluminum and tungsten 
have been used to some extent for the 
past few years in Europe for rolled sheets 
and plates, under the trade name of 
"Wolframlum.” 

Urantnm. 

This alloy Is an expensive one: and 
while uranhim appears to be a good hard- 
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ener tot aluminum, on account of its ex- 
pense and rarity It has not had, as yet, 
a goieral application. 

Vanadium. 

Vanadium is a good hardener of alumi- 
num, and can readily*be alloyed with it, 
due to Its presence in gome of the baux- 
ites, the native aluminum ores. 

Zimalinm. 

The name of a new alloy of aluminum, 
magnesium and zinc. The specific weight 
is 2.65 to 2.75 ; in casting, 2.68 as against 
2.64 for aluminum. It is harder, and 
more suitable to be worked. A softer 
variety serves for rolling, stamping, etc, ; 
a harder one for casting. The tensile 
strength Is double that of aluminum, 25 
to 35 kg. per millimeter ; the wires bear 
30 to 37 kg. ; the ductility rises up to 
10%. Wires and sheet metal behave like 
brass. The castings can be filed, forged, 
cut, planed, etc., possess a tensile strength 
of 14 to 20 kg., gnd, upon rapid cooling, 
20 to 25 kg. Zlmalium is less resistive to 
chemical actions than aluminum. The 
electric conductivity amounts to two- 
thirds of that of the latter. The alloy 
is 10 to 12% dearer than aluminum. 

SSne. 

Like copper alloys, the ^Inc alloys ran 
be divided into two classes : (1) Those 
containing a relatively small amount of 
aluminum. (2) Those containing less 
than 35% of zinc. The first class will 
be treated under Atumfnized Zinc; the 
second class comprises the useful zinc 
casting alloys. Zinc produces the strong- 
est alloys with aluminum, the strength 
being still further increased by the addi- 
tion of small amounts of other suitable 
metals. The tensile strength of the strong- 
est of the zinc alloys frequently runs as 
high as 30,000 to 35,000 Ib. per square 
Inch. These high zinc alloys are brittle, 
however, and are more liable to “draw” 
In heavy parts or lugs than are the cop- 
per alloys. This can, in most cases, be 
overcome by suitable gating, placing of 
chills and risers. Zinc alloys also pos- 
sess the danger of having the zinc burned 
out in melting, thus producing a weaker 
casting. With careful work, however, 
this class of aUoys gives as good satisfac- 
tion as copper alloys In respect to hard- 
ness, ease of machining, and use in small 
parts not subject to severe shock. For 
forging, few metals excel an aluminum- 
zinc alloy containing from 10 to 15% 
of zinc. This alloy is toiigh, flows well 
under the forging dies, and produces a 
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finished product that is solid, easily ma- 
chined, and remarkably strong per unit 
of area. 

Zinc is used as a cheap and very efll^ 
dent hardener in aluminum castings, for 
such purposes as sewing-machine frames, 
etc. Proportions up to 30% of zinc with 
aluminum are successfully used. An al-. 
loy of about 15% of zinc, 2% of tin, 2% 
of copper, %% each of manganese and 
iron, and 30% aluminum, has special ad- 
vantages. The following alloys are strong, 
and meet all usual requirements : 

AL Zn. Cu. Sn. 

For wire or sheet . 28 5 .. 

For tubes 13 6 8 2 

With good close grain . . 20 10 . . . . 

With good open grain ... 18 6 . . , . 

Aluminized Zinc. — ^Aluminized zinc Is 
used for two purposes, namely ; in the 
bath, for galvanizing, and In aluminum 
brass. It Is manufactured as follows : 
Place 5 or 10 lb. of aluminum in a plum- 
bago crucible. The amount used will de- 
pend upon whether a 5 or a 10% alumi- 
num alloy Is desired. After the alumi- 
num is melted add the zinc, continually 
stirring the mass, until either 95 or 90 lb. 
of zinc have been added, making the total 
weight of the metal in the crucible, in 
either case, 100 lb. After all the zinc 
has been added the crucible should be 
removed from the fire, and the alloy cast 
into ingots of convenient form and size 
for breaking up. The 5% aluminized 
zinc will be found best for use in the 
galvanizing bath, and also in the lower 
grades of aluminum brass ; but in the 
higher grades of brass, containing up- 
ward of 1% of aluminum. It would be 
best to use a 10% aluminized zinc. The 
aluminized zinc, both in brass and in the 
galvanizing baths, is treated, In all re- 
spects, the same as pure zinc, as far as 
the question of Introducing it Into molten 
metal Is concerned. 

Galvanizing Baths.— The use of alumi- 
num in a galvanizing bath has become so 
universal that at the present time it Is 
considered a necessity in order to do the 
best and most economical work. It Is 
added in the form of aluminized zinc, 
which is made as described above, and Is 
used in such proportions that the total 
amount of aluminum In the bath will be 
about 1 Ib. of aluminum per ton of bath ; 
or, In using a 6% aluminized zinc, 20 
lb, of aluminized zinc per ton of bath 
should be used, These proportions, how- 
ever, are varied according to the grade 
of zinc which is being used, and alM ac- 
cording to the class of material to be 
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galvanized. When aluminized zinc Is 
used, it has been found unnecessary to 
use sal ammoniac for clearing the bath 
of 03 Clde, Inasmuch as the aluminum ac- 
complishes the same purpose ; and if the 
two are used together they seem to coun- 
teract the effects o( each other. Alumi- 
nized zinc should be added to the galva- 
nizing baths gradually as the bath Is con- 
sumed, In quantities of about 1 lb. at a 
time for a 5-ton bath. This statement 
applies when a 5% aluminized zinc Is 
used. The first action of aluminum in 
galvanizing baths is to make thb bath 
more liquid, which Is one. of the objects 
In adding the aluminum. A great amount 
of aluminum seems to combine with the ; 
impurities in the zinc, and comes to the 
surface in the form of a scum, which 
makes galvanizing difficult If, therefore, 
too much aluminum goes Into the bath, 
stir the bath well, and allow it to stand 
for a while until the aluminum com- 
bines with these impurities and comes to 
the surface as a scum. Remove this 
scum, add some sal ammoniac to counter- 
act the effects of the aluminum, and re- 
duce the proportion of the aluminized zinc 
added. In starting with a new bath, it 
is especially important that these sug- 
gestions should be followed, 

BISMUTH AND CADMIUM ALLOYS 
Bismuth Bronze. 

1.— A metallic alloy, which the In- 
ventor calls bismuth bronze, was intro- 
duced by Webster, as specially suitable 
for use in sea water, for telegraph and 
music wires, and for domestic articles. 
The composition varies slightly with the 
purpose for which the bronze is to be 
used, but In all cases the proportion of 
bismuth is very small. For a hard alloy 
he takes 1 part of bismuth and 16 parts 
of tin, and, having melted them, mixes 
them thoroughly as a separate or pre- 
liminary alloy. For a hard bismuth 
bronze he then takes 69 parts of copper, 
21 parts of spelter, 9 parts of nickel, and 
1 part of the bismuth-tin alloy. The met- 
als are melted In a furnace or crucible, 
thoroughly mixed, and run into molds 
for further use. This bronze Is hard, 
tough, and sonorous ; it may be used in 
the manufacture of screw-propeller blades, 
shafts, tubes, and other appliances em- 
ployed partially or constantly in sea 
water, being especially suited to withstand 
the destructive action of salt water. In 
consequence of its toughness U Is well 
suited for telegraph wires and other pqr- 
poees where much strain has to be borne. 
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From the sonorous quality It is well adap- 
ted for piano and other mtisic wires. For 
domestic utensils, and other articles genr 
erally exposed to atmospheric influence, 
the composition is 1 part of bismuth, 1 
part of aluminum, and 15 parts of On, 
melted together to form the separata or 
preliminary alloy, which Is added In the 
proportion of 1% to the above descrU)ed 
alloy of copper, spelter and nickel Tlie 
resulting bronze forms a durable, bright 
and hard alloy, suited for the manufac- 
ture of spoons, forks, knives, dish covers, 
kettles, teapots, jugs, and numerous other 
utensils. These alloys are said to resist 
oxidation, to polish well and easily, and 


to keep their color well. 

I. 

II. 

III. 

IV. 

Copper ... 

25 

45 

69 

47 

Nickel 

24 

32.3 

10 

30.0 

Antimmiy . . . 

50 




Bismuth . . . . 

\ 

1 

1 

6.1 

Tin 


16 

15 

1 

Zinc 


21.5 

20 

21 

Aluminum . . 



1 


I is hard 

and very 

lustrous, suitable 


for lamp reflectors and axle bearings, ir 
is hard, resonant, and not affected by sea 
water, for parts of ships, pipes, telegraph 
wires and piano strings ; III and IV are 
for cups, spoons, etc. 

3. — Tin, 16 parts ; bismuth, 1 to 3 
parts. 

Fusible AUoye. 

Under the name, fusible metal, or fus- 
ible alloy, is understood a mixture of 
metals which becomes liquid at tempera- 
tures at or below he boiling point of 
water. 

l.—D'^rcers.— Bismuth, 8 parts; lead, 

5 parts; tin, 3 parts. This melts below 
212^F. 

2— WcUcer’s.— Bismuth, 8 parts; tin, 4 
parts ; lead, 5 parts ; antimony, 1 part 
The metals should be repeatedly melted 
and poured into drops until they can be 
well mixed, previous to fusing them to- 
gether. 

3. — Onion^s.— Lead, 3 parts ; tin, 2 
parts ; bismuth, 6 parts. Melts at 197®F. 

4. — If to the latter, after removing it 
from the fire, 1 part of warm quicksilver 
be added, it will remain liquid at ITOoF., 
and become a firm solid only at 140*»F. 

5. — Bismuth, 2 parts; lead, 5 parts; 
tin, 3 parts. Melts In boiling water. 

Nos. 1, 2, 3 and 5 are used ’to make 
^y spoons to surprise children by their 
.melting In hot liquors. A llttie mercury 
(as in 4) may be added to lower their 
melting points. Nos. 1 and 2 are specWly 

75 ) 



AUoys and Amalgam 


(Fusible Metals) 


(Fusible Metals) 


adapted ior making electrotype molds, 
French cliche molds are made with the 
alloy No. 2. These alloys are also used 
to form pencils for writing, also as metal 
baths In the laboratoiy, or for softsol- 
dering joints. No. 4 is also used for ana* 
tomical injections. 

Higher temperatures, for metal baths 
in laboratories, may be obtained by the 
following mixtures ; 1 part cln and 2 
parts lead melt at 441.5"F . ; 1 part tin 
and 1 part lead melt at 371.70F. ; 2 
parts tin and 1 part lead melt at 340oF . : 
63 parts tin and 37 parts lead melt at 
344.7»F. 


Table of Fusible Alloys 
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6 
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8 

24 

24 
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8 
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8 

26 

24 
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8 

266 

8 

28 

24 
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8 
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8 

30 

24 

342 

16 

8 

300 

8 

32 

24 

352 

16 

16 

304 

8 

32 

28 

332 

16 

12 

290 

8 

32 

30 

328 

16 

14 

290 

8 

32 

32 

320 

16 

16 

292 

8 

32 

30 

328 

16 

18 

298 

' 8 

32 

36 

320 

16 

20 

304 

' 8 • 

32 

38 

322 

16 

22 

312 

1 8 

32 

40 

324 


Fusible Metals for Use in Bailers, etc. 


— The following alloys, with their corre> 
spondlng melting points, together with the 
temperature of steam at various press- 
ures, may be used: 


Tin Lead 




R u A 

(SUM d 

6 

1 



381 "F. 

a! « H . 

u ^ V 

5 

1 



3780F. 


4 

1 



365<>F. 

1201b. 350“F. 

3 

1 



366-F. 

1051b. 341 op. 

2 

1 



340 OF, 

001b. 33lop. 

1% 

1 



334op. 

75 Ib. 320op. 

4 

4 

Bismuth 1 

320oF. 

60 Ib. 307OF. 

3 

3 


1 

310OF. 

45 lb. 2820F. 

2 

2 


1 

292op. 

301b. 2740F. 

1 

1 


1 

254"P. 

151b. 250OF. 

2 

2 


1 


2920F. 

3 

3 


1 


310OF. 

4 

4 

ff 

1 


a2oop. 

1 

1 




381 OF. 

5 

1 




378op. 

4 

1 




385*F. 

3 

1 




350»F. 

2 

1 




aiOoF. 


Tin Lead 
l\k I , 
1 1 ' 


So much depends, however, on the way 
in which an alloy Is made, the purity of 
Its original metals, and the changing con- 
ditions to which a fusible plug Is sub- 
jected, that it Is very doubtful whether 
they should ever be depended upon in crit- 
ical places. 

Fusible Allots anC their Melting Points. 
—The following alloys will melt In boil- 
ing water or at a lower temperature : 


Temp. 

334»F. 

370»F. 

441«P. 

482 “^ 

611»F. 

641»F. 

658«F. 


Bis- Cad- 

Tin. Lead. muth. mlum. C. 

P. 

Newton's 3 

2 

5 

0 100" 

212" 

Hose’s. . . 3 

8 

8 

0 

95" 

203* 

Erman’s. 1 

1 

2 

.0 

83" 

199* 

Wood’s. . 2 

4 

7 

1 

70" 

158" 

MeUotfs. 5 

3 

8 

0 

93" 

200" 

Harper’s. 4 

4 

7 

I 

80" 

180" 

Erman's 

alloy 

can be 

made 

of 

equal 


parts of plumber’s half-and-half solder 
(equal parts tin and lead) and bismuth. 
Harper’s alloy can be made of 8 parts of 
plumber's half-and-half solder, 7 parts of 
bismuth and 1 part of cadmium, and can 
be poured Into a modeling composition 
impression. ■ It is hard enough to with- 
stand the hammering required, and makes 
a smooth, sharp die. 

Fusible Alloys Containing Cadmium . — 
Cadmium, like bismuth, has the valuable 
property of lowering the melting point of 
many alloys, some of which are readily 
fusible In boiling water. Cadmium does 
not render the alloys so crystalline and 
brittle as bismuth, many of Its combina- 
tions being capable of being hammered 
and rolled. The chief use of cadmium la 
In fusible alloys, which are used as sol- 
ders, for castings requiring a low tem- 
perature, and in dentistry for alloys for 
stopping hollow teeth. Alloys of cad- 
mium generally contain tin, lead, bismuth, 
and cadmium. Merciury is sometimes add- 
ed to still further lower the melting itolnt, 
The following table shows the oompo^- 
tion and melting points of the more Im- 
portant cadmium alloys: 

Cad- Bis- Melt'g 

Alloys, mlum. Lead. Tin. muth. point 
Llpowlts’s.. 3 8 4 15 16a*F. 

Fusible. .... 2 11 3 16 170«F. 

10 a 3 8 lOT-F. 
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Alloys 


Wood’s ’ . . . ! 
Fusible 
Type metal 


Cad- Bis- Melt’g 

mlum. Lead. Tin. muth. point. 


1 

1 

1 

1 

2 

2 

22 % 


2 

4 

2 

50 


203«F. 

203-F. 

203*F. 

150«F. 

160‘’F. 

187«F. 


Cadmium alloy (melting point 170® 
F.) ; Odmium, 2 parts ; tin, 3 parts ; 
lead, 11 parts; bismuth, 16 parts. 

Cadmium alloy (melting point 167® 
F.) : Cadmium. 10 parts; tin, 3 parts; 
lead, 8 parts ; blsmu^, 8 parts. 

Cadmium alloys (melting point 203® 
F.) : 


I. n. III. 

Cadmlmn 1 i i 

Tin 2 3 .1 

Bismuth 3 5 2 

A very fusible alloy, melting at 150® 
F., is composed of tin, 1 or 2 parts ; lead, 
2 or 3 parts ; bismuth, 4 or 15 parts ; cad- 
mium, 1 or 2 parts. 

Cadmium alloy (melting point 179 5® 
F.) ; Cadmium, 1 part; lead, 6' parts; 
bismuth, 7 parts. This can fee used for 
soldering In hot water. 

Cadmium alloy (melting point 300® 
F.) : Cadmium, 2 parts ; tin, 4 parts ; 
lead, 2 parts. This is an excellent soft 
solder, with a melting point about 86® 
below that of lead and tin alone. 

Bibra's Alloy.— Bismuth, 18 parts ; tin, 
9 parts ; lead, ^ 38 to 40 parts. 

Casting. — i. — Bismuth Alloys for Dell- 
rate (blastings. — For delicate castings, and 
for taking impressions from dies, medals, 
^tc., various bismuth alloys are In use, 
whose composition corresponds to the fol- 
lowing figures : 


Bismuth 

Tin 

Lead . . , 


I. n. in. IV. 

6 5 2 8 

3 2 13 

13 3 1 6 


These alloys have the property, verj 
favorable in making sharply outlined cast 
mgs, that they expand strohgly on cool- 
log, and so fill out the finest elevations 
ind depressions of the mold. 

for casting natural objects, 
such as fruits, leaves, beetles, snakes, liz- 
ards, etc. — Ltpowitz metal : Tin, 4 parts ; 
ead, 8 parts ; bismuth, 15 parts ; cad- 
hlun^ 8 parts. 11115, the easiest melting 
weui mixture, softens at 65®C. (13l® 
f--), and is completely fluid at eo»C 
M0*F.). Wood's metal: Tin, 2 parts; 
Oka# 4 parts ; bismuth* 5 to 8 parts ; cad- 


mium, 1 to 2 parts. This silver-white 
looking, very fine grained alloy inelts at 
66 ®C and 72 ®C. It can also be tised* 
with excellent results, for solderli^. 

3. — To make a cast with Llpowltz 
metal. — Plaster of paris is poured over 
the animal to be cast, and after sharp 
drying the animal Is removed and the 
mold filled up with Lipowits metal. T^ 
molt Is placed in a vessel of water, and 
by heating to the boiling point the metal 
is melted and deposited in the finest im- 
pressions of the mold. This alloy is most 
excellent for soldering tin, lead, Britan- 
nia metal and nickel, being especially 
adapted to the two latter metals on ac- 
count of its silver-white color; but Its 
costliness prevents its general use, and 
cheaper alloys possessing the same prop- 
erties have been sought 

4. — For small Articles. — This alloy 
melts at a low degree of temperatxu^, and 
is very hard without being brittle. It con- 
sists of 6 parts of bismuth, 3 parts of 
zinc and 13 parts of lead. The three 
metals, after having been well melted 
and stirred together, should be poured 
into another melting-pot and melted 
again. This alloy cools with remarkably 
clear-cut edges, and if the articles made 
of it are dipped in dilute nitric acid, then 
rinsed in clear water, and polished with 
a woolen rag, the raised parts of the 
surface will have a fine polish, while the 
sunken parts will have a dark gray, an- 
tique appearance, which forms a pretty 
contrast. The proportions of the differ- 
ent metals, dividing the alloy into 100 
parts, are : Bismuth, 27.2796 ; lead, 
59.09% ; zinc, 13.64%. 

5. — For Small Castings. — Bismuth, 6 
parts; -tin, 3 parts; lead, 13 parts. This 
alloy should be melted, run into Jbars, . 
and laid aside till wanted, when it should 
be remelted. An alloy of 3 parts of bis- 
muth, 1 part of tin and 1 part of lead Is 
harder, and yet It is not brittle. It can 
be finished with a contrasting surface of 
bright polish and dark gray, if it Is 
washed in nitric acid, well diluted* rinsed, 
and polished with a woolen rag, as de- 
scribed tn the alloy for small articles 
given above. 

Cementing Glass, Bismuth Alloy, for . — 
Most of the cements in ordinary use are 
dissolved, or at least softened* by petro- 
leum. An alloy of lead, 3 parts : tin, 2 
parts ; bismuth, 2.5 parts, melting at 212® 
F., is not affected by petroleum, and Is 
therefore useful for cementing lamps 
made of metal and glass combined. 

Cliche lfefaf.~Thls alloy . is composed 
of tin, 48 parts ; lead* 32.5 parts ; bis- 
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muth. 9 parts; antimony, 10.5 partSL It 
is especially well adapted to dabbing roll- 
ers- for printing cotton goods, and as It 
possesses a considerable degree of hard- 
ness, it wears well. For filling out de- 
fective places in metallic castings, an al- 
loy of 1 part of bismuth, 3 parts of anti- 
mony and 8 parts of lead can be advan- 
tageous^ used. An alloy consisting of 50 
parts of lead, 36 parts 'of tin and 22.5 
imrta of cadmium is remarkably well 
adapted to the manufacture of cliches, or 
cuts, since with as low a melting point 
as the cliche metals generally used (made 
of bismuth alloys) it combines the valu- 
able property of greater hardness. With 
a cliche or plate of this metal a large 
number of sharp impressions can be ob- 
tained. 

Homberg's Alloy, — Bismuth, lead and 
tin, equal parts. 

Krafft's AUoy, — Bismuth, 50 parts ; 
lead, 20 parts ; tin, 10 parts. 

Newton's Metal consists of bismuth, 8 
parts ; lead, 5 parts ; tin, 3 parts. It 
melts at 202“F. 


Hos^s Alloys consist of: 

I. 11. 

Bismuth 2 8 

Tin 1 3 

Lead 1 8 

The first of these alloys melts at 200.75'’ 
F., and the other at 174.2°F. They 
were formerly used in the manufacture 
of the so-called safety plates inserted In 
the tops of steam boilers. These plates 
were Intentionally made of a readily fus- 
ible alloy, so that at a certain tempera- 
ture, corresponding to a certain pressure 
in the interior of the boil«', they would 
becqme fluid, and allow the steam to es- 
cape through the opening thus made. They 
were to act as a sort of safety valve, to 
prevent the explosion of the boiler with 
too high a pressure of. steam. But how- 
ever correct the principle may appear, it 
was found in practice that the boilers 
would frequently explode without the 
plates’ having melted; and they are at 
the present tme hardly usad at all. Chem- 
ical and physical tests have shown that 
by long-continued heating of the plates 
new alloys, are formed whose melting 
points are much higher than those of the 
original compositions. The following ta- 
ble gives the compositions of some alloys 
which said to melt If the pressure of 
the steam exceeds that Indicated : 


(Copper Alloys) 


Corre- 
Bponding 
pressure 
Melting of steam 


Bismuth. 

Lead. 

TId. 

point, 
deg. F. 

in atmos- 
pheres. 

8 

6 

3 

312.0 

1 

8 

8 

4 

235.8 


8 

8 

8 

253.9 

2 

8 

10 

8 

266,0 

3^ 

8 

12 

8 

270.3 

3 

8 

18 

14 

289.0 

SH 

8 

16 

12 

300.6 

4 

8 

22 

24 

308.8 

6 

8 

32 

36 

320.3 

6 

8 

33 

29 

331.7 

7 

8 

30 

24 

341.6 

8 


COPPER 

Copper-A rsente. 

Arsenic imparts to copper a very fine 
white color, and makes it very hard and 
brittle. Before German silver was known 
these alloys were sometimes used for the 
manufacture of such cast articles as were 
not to come In contact with Iron. When 
exposed to the air they soon lose their 
whiteness, and take on a brownish shade. 
On account of this, as well as the poison- 
ous character of the arsenic, they are very 
little used at the present time. Alloys 
of* copper and arsenic are best prepared 
by pressing firmly Into a crucible a mix- 
ture of 70 parts of copper and 30 parts 
of arsenic (the copper to be used In the 
form of fine shavings) and fusing this 
mixture In a furnace with a good draft, 
under a cover of glass. 

Blanched Copper . — Fuse 8 oz. of cop- 
per and % oz, of neutral arsenical salt 
with a flux made of calcined borax, char- 
coal dust and powdered glass. ' 

robalt-Copper, 

Metalline — The mixture known by the 
name of metalline has 25% of aluminum, 
30% of copper, 10% of iron and 35% of 
cobalt This alloy melts at a point ap- 
proaching the melting point of copper, Is 
tenacious, ductile, and very hard. ■ 

Copper-Iron. 

The alloys of copper and iron are little 
used in the IndustrieB at the present day, 
but it would seem that In earlier times 
they were frequently prepared for the pur- 
pose of giving a considerable degree of 
hardness to copper ; for In antique casts, 
consisting principally of copper, we regu- 
larly find quite lai^ quantities of Iron, 
which leads to the supposition that they 
were added intentionally. These alloys, 
when of a certain composition, have con* 
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(Ctopper Alloys) 


(Gorman Silver) 


siderable strength and hardness. With an 
increase In the quantity of the Iron the 
hardness Increases, but the solidity Is less 
ened. A copper and iron alloy of con- 
siderable strength, and at the same time 
very hard. Is made of 66 parts of copper 
and 34 parts of iaon. These alloys ac- 
quire, on exposure to air, an ugly color 
inclining toward black, and are, therefore, 
not adapted for articles of art. * 

Copper-Cobalt. 

Sufirbronze.—The alloy called sun-bronze 
contains 10% of aluminum, 30 or 40% of 
copper, and 40% of ^balt It melts at 
a point approaching the melting point of 
copper, Is tenacious, ductile, and very 
hard. 


Copper-Lead. 


Cock Metal. — Copper, 20 lb. ; lead, 8 
lb. ; litharge, 1 oz. ; antimony, 3 oz, 

Mira Metal, Acid-proof . — ITiis alloy is 
characterized by its power of resisting 
the action of acids, and is, therefore, es- 
pecially adapted to making cocks, pipes, 
etc., which are to come in contact with 
acid fluids. It is composed of copper, 
zinc, lead, tin, iron, nickel, cobalt and 
antimony, in the following proportions : 
Copper, 74.755; zinc, 0.615; lead, 16.350; 
tin, 0.910 : iron, 0.430 ; nickel and cobalt, 
each 0.240; Antimony, 6.785, 

Pot Metal . — This is an alloy of copper 
and lead, in the proportion of 8 parts of 
copper to 3 parts of lead. The lead is 
an impurity In the zinc used for making 
the brass. Pot metal is very brittle when 
warmed ; It Is chiefly used for making 
large vessels. 


Lead. Copper. 
2 oz. 1 1 b. 

4 oz. 1 lb. 

6 oz. 1 lb. 

7 oz. 1 lb. 

8 oz. 1 lb. 


Description. 

Red ductile alloy. 

Red ductile alloy. 

Dry pot metal or cock alloy. 
Same, but shorter. 

Wet pot metal. 


Copper-Nickel. 

Aphfii^—Iron, 66 ; nickel, 23; wol- 
fram, 4 ; copper, 5. 

4rffcsoid.— 1,— Copper, 55,78 ; zinc, 
23.198 ; nickel, 13.406 ; tin, 4.035 ; lead, 
3.544. Silver white, almost ductile ; sult- 
for artistic purposes. 

2- — A new alloy, called “argasold," re- 
Mhtly described by Mr. V. Jeuptner, of 
Vienna, has be«i used as a subsUtyte for 
sUver. Its cost is said to , be about 60% 
more than br^. Its chemical composi- 
tion Is as follows: Tin, 4.036; lead, 
3.544; copper, 55.780; nickel, 13.406; 
zinc, 23.108 ; Iron, trace. 


Arffentan, White.— Zinc, 70 parts ; 

copper, 15 parts ; nickel, 6 parts. 

Argiroide . — Variety of German silver. 
Usually plated. 

Baudoin^e Alloy. — Copper, 72% ; nickel, 
16.6%; cobalt, 1 . 8 %; tin, 2 . 5 %; zinc, 
7.1%. About %% of alumrnum may also 
be added. 

Birmingham Platinum. — Birmingham 
platinum, also called platinum-lead, is 
composed of copper and zinc, In propor- 
tions here given : 


I. II. ' m. 

Copper 46.5 43 20 

2inc 53.5 57 gO 


It is of a pure, nearly silver-white color, 
which remains unchanged by the air for 
some time. Unfortunately, It is so brit- 
tle that it can hardly be shaped in any 
way except by casting. Buttons are made 
of it by casting in metal molds which 
give sharp impressions, and the design is 
afterward brought out more clearly by 
careful pressing. 

Buttons, Metals /or.— Guettler’s : 

I II. III. 

Brass (copper 297, zinc 93) 3.72 372 372 

Zinc 62 47 140 

Tin . 31 47 _ . 

Silver-colored metals of three qualities 
— best, medium and poor. Other alloys 
are : Birmingham platinum, copper 43, 
zinc 57 ; Forbes's metal, copper 46.5, yinp 
53.5 ; Ludenscheid button metal, copper 
20 , zinc 80 ; bath metal, copper 18, zinc 
21 ; Parsons’s white metal, copper 66 , 
zinc 45, 

Chinese White Copper. — Copper, 40 
parts ; nickel, 32 parts ; zinc, 25 parts ; 
iron, 3 parts, 

Clark*s Patent Alloy^ — Copper, 75 % ; 
nickel, 14.5%; zinc, 7.5%; tin, 1.5%; co- 
balt, 1.5%. 

Electrum. — Nickel, 8 parts ; copper, 16 
parts ; zinc, 7 parts. 

Ferro-Arpentan.— Copper, 70%; nickel, 
20% ; zinc, 5,5% ; cadmium, 4.6%. Re- 
sembles silver ; worked like German silver. 

German Silver. — Albata, argentan, elec- 
trum, nickel silver, tutenag. Virginian 
plate, white copper. A well-toown alloy, 
the finer varieties of which nearly equal 
silver in whiteness and susceptibility of 
receiving a high polish, while they sui^ 
pass it in hardness and durability. The 
following formulae are from the hi^at 
authorities : 

1.— Copper, 50 parts; nickel, 20 parts; 
zinc, 30 parts. Very malleable, and takes 
a hi^ polish. 
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2. — Copper, SO parts ; nickel, 26 parts ; 
sine, 24 parts. Closely resembles silver; 
an excellent sample. 

3. — Copper and zinc, of each 41 parts ; 
nickel, 18 parts. Rather brittle. 

4. — (M. Gersdorff.) Copper, 50 parts ; 
nickel and zinc, of earii 25 parts. Very 
white and malleable, and takes a hlc^ pol- 
ish. Recommended as a general substi- 
tute for silver. 

5. — (Gersdorff.) Copper, 60 parts; 
nickel and zinc, of each 20 parts. For 
castings, as bells, candlesticks, etc. 

6. — (Gersdorff.) Copper, 60 parts; 
nickel, 25 parts ; zinc, 20 parts. For roll- 
ing and wire. Very tough and malleable. 

7. — (Sample made from the ore of HIll- 
burghausea) Copper, 40% parts; nickel, 
31% parts; Iron, 2% parts; zinc, 25% 
parts. Equal to the best Chinese sample. 

8. — (Pelouze. ) Copper and nickel, 
equal parts. Recommended by M. Pelouze 
as superior to any of the alloys containing 
zinc. 

9. — (Pelouze.) Copper, 2 parts ; nickel, 

1 part. Not so white as the last, but 
more malleable. 

10. — (White copper from dilna.) (1) 
Copper, 30 parts ; nickel, 36 parts ; zinc, 
34 parts. (2) Said to be prepared from 
native ore : Copper, 41 parts ; nickel, 32 
parts; iron, 2% psirts ; zinc, 24% parts. 
Silvery white, takes a high polish, very 
sonorous, malleable both cold and at a 
diilJ-red heat, and may be rolled Into 
leaves or formed into wire. 

11. — (White metal spoon, sold as Ger- 
man plate.) Copper, 55 parts ; nickel, 24 
parts ; zinc, 16 parts ; tin, 3 parts ; iron, 

2 parts. 

The union of the metals in the above 
formulae is effected by heat, with the usual 
precautions. When iron is ordered It is 
generally added under the form of “ tin- 
plate.** 

12. — For fine German silver. Copper, 

49 parts ; zinc, 24 parts ; nickel, 24 parts ; 
ahindnum, 2% parts. All ly wel^t 
There are all^ of many other propor- 
tions that are recognized as standard. 

13. — ^First quality for casting. Copper, 

50 lb. ; zinc, 25 lb. ; nickel, 25 lb. 

14. — Second quality for casting. Ck^ 
per, 50 Ib. * zinc, 20 Ib. ; nidcel, best 
verized, 10 Ib. 

15. — For rolling. (Copper, 60 Ib. ; zinc, 
^ Ib. ; nhrkri, 25 Ib. Giwd tor qooons, 
forks and taUeware. 

16u — Frick’s German Silver. Clopper, 
53.39 parts ; nickel, 17.4 parts ; zinc, 13 
parts, 

17. The composition of this alloy 
ries ccmsiderably, but from the a4j(rfned fig- 


ures an average may be found vdiidi will 
r^resent, approximately, the noimel com- 
position: Copptt', 60 t» 66 parts; zlne, 
19 to 31 parts; nickel, 13 to 18 parts. 
The properties of the different kinds, such 
as their color, ductlll^, fusibility, etc., 
vary with the proportions of the single 
metals. For making spoons, foi^, cups, 
candlestldcr, etc., the most suitable pro- 
portions are 50 parts df copper, 26 parts 
of zinc and 25 parts of . nldceL This 
metal has a beautiful blue-white color, 
and does not tarnish easily, (jerman sli- 
ver la sometimes so brittle that a spoon. 
If allowed to fall upon the floor, will 
break. This, of osurse, indicates faiilty 
composition. As was said above, the com- 
position varies so much, accord^ to the 
mechanical manipulation to which the ar- 
ticles made from it are to be subjected, 
that It is Impossible to give definite pro- 
portions. But the following table will 
show bow the character of the alloy 
changes with the varying p«*centage of 
the metals composing it : 

Oop- 

Argentan. per. Zinc. NlckeL Quality. 
English .8 3.5 4 Finest quality. 

English.. 8 3.5 6 Very beautiful* 

but very re- 
fractory. 

THn giiah . . 8 6.5 3 Ordinary, read- 

ily fusible. 

{^rman . 52 26.0 22 First quality. 

German . 59 30.0 11 Second quality. 

German . 63 31,0 6 Third quality.. 

18. — The following anab^es give further 
particulars In re^rd to different kinds of 
argenjan : 

For sheet Copper, Zinc. NlckeL Lead. Iron. 

Fr«ich .. 60 31.3 18.7 .. .. 

French... 60 30 20 

French... 58.3 25 16.7 

Vienna .. 60 26 26 

Vienna .. 65.6 22 22 

Vienna ..60 20 20 

Berlin ... 54 28 18 .. -■ 

Berlin . . 65.5 20.1 17.6 

English. . 63.34 17.01 19.18 . . 

En glish. . 62.40 22.16 16.05 . . 

Engli^ . 92.63 26.06 10.86 .. 

English. . 57.40 26 13 3 

Chinese . 26.3 36.8 36.8 .. 

Chinese . 43.8 40.6 16.6 

Chinese . 46.7 38.9 179 

Chlneae 40.4 26.4 S1.6 2.00 

Castings . 48.6 24.8 24.8 2.9 ■- 

GasGngt 64.6 21.8 21.8 %9 

CastlngB 68.3 19,4 19.4 2.9 .. 

Castings 07A 27.1 14.8 0.8 .. 

Castings 67 20 20 8 .. 
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In Home klniis of argentan are found 
varying quantities of iron, manganese, tin, 
and, very frequently, !ea^ added for the 
purpose oPchanglng the properties of the 
alloy or <^eapenlng the cost of produc- 
tion; but all these metals have a detri- 
mental rather Uian a beneficial effect upon 
the general character of the alloy, and 
especially lessen Its power of resistance 
to the action of dilute adds, one of Its 
most valusble properties. Lead makes It 
more fUslble ; tin acta somewhat as In 
bronze, making It denser and more reso- 
nant, and enabling it to take a higher pol- 
ish, With iron or manganese the alloy 
is whiter, but it becomes at the same time 
more refractory, and Its tendency toward 
brittleness is increased 

German Silver SubttitiUe.^A substi- 
tute for German sliver can be made by 
the use of manganese, the different metals 
and their proportions being as follows ; 
Copper, 67.25%; zinc, 13%; manganese, 
18.50%; lumlnum, 1.25%. The color of 
this metal Is said to be very good, re- 
sembling German silver closely. It is 
fully as strong as the best German silver 
and has superior casting qualities, which 
will be appreciated by foundrymen who 
have exp^enced some of the difficulties 
In casting German silver. 

Lechssne —Copper, 1,200 parts; nickel, 
800 parts; aluminum, 1 part Melt the 
nickel first. 

liemarqvand‘9 Alloj/, — ^Thla remarkable 
alloy is said to be non-oxidtzable If all of 
the metals used are strict^ pure. It Is 
composed of 150 parts of a>pper, 28 parts 
of nickel, 4 parts of tin In stlck^ 4 parts 
of black oxide of cobalt and 14 to 15 
parts of zinc. 

lAUecine, or ParU Metal. — ^MM. Le 
Mat Picard and BUxdt give the following 
proportions for this alloy: Copper. 800 
parts; nickel, 160 parts; tin, 20 parts; 
cobalt 10 parts; iron, 5 paita; adhic, 5 
parts ; total, 1,000 parts. 

Jfanponese Argenton. — Copper, 52 to 
50 parts; nickel, 17 to 15 parts; zinc, 
5 to 10 parts ; manganese, 1 to 6 parts ; 
phosphcmis ; copper with 16% pbosphoiua. 
3 to 6 parti. Readily cast for objects of 
art 

MaUIcehorf.-<~Coppa‘, 60%; line, 20%; 
nickel, 20% ; Jemmapet lmass-~-oopper, 
M.5%. 

Mfnorpenf. — ^Thit alloy, which is of a 
beautiful white color, contains no silver, 
but la mads of oonier, tungsten, alumi- 
num axid nlckat in the proporttoaa of 
1.000 parts of copper, 700 parts of nldcet 
50 p«rta 9t tunffitoit and 10 parts of alu- 
minum. 


(Copper Alloys) 


Minofor . — Minofor Is composed of cop- 
per, tin antimony, zinc and Iron, in the 
following proportions : 

^ I. ~n. 

Copper 3,26 4 

Tin 67.53 66 

Antimony 17.00 20 

Zinc 8.94 9 

Iron 1 

Both these alloys are sometimes used 
In England for purposes where the o^d^ 
nary Britannia metal, 2 parts tin and 1 
part antimony, might equally well be em- 
ployed. The latter surpasses both of 
them in beauty of color, but they are, on 
the other hand, harder. 

Mosaic Silver, Production and Applicor 
tUm of. — Same consists of tin, 3 parts 
by weight, bismuth 3 parts, and mercury 
IH parts. The alloy of these metals is 
powdered finely, thus forming a silvery 
mass, used for imitation silvering of met- 
als, paper, wood, etc. In order to im- 
part to metals, especially articles of cop- 
per and brass, an appearance similar to 
silver, they are made perfectly bright ; the 
powder of the mosaic silver is mixed with 
6 times the volume of bon^ ashes, adding 
enough water to cause a paste, and rub- 
bing the same on the metallic surface by 
means of a cork of suitable ^lape. In 
order to silver paper by means of this 
preparation, it Is ground with white of 
egg, diluted mucilage or varnish, and 
treated like a paint. 

Nickel Bronze.— This is prei>ared by 
fusing together very highly purified nickel 
(99.5%) with copper, tin and zinc. A 
bronze is produced containing 20% of 
nickel, light-colored, and very hard. 

Non-Magnetic Alley for Watch Springs. 
— Composed of tin, copper, iron, lead, 
zinc, nickel and manganese. The propor- 
tions vary, but 60% of copper, 20% of 
nickel, and 18% of zinc, with the other 
Ingredients 1% or less. 

Packfong — 1. — Copper, 40 parts; zinc, 
25 parts; nickel, 31 ports. 

2. — Copper, 43 parts ; zinc, 40 parts ; 
nickel, 16 parts. 

a. — Copper, .45 parts ; zinc, 21 parts ; 
nickel, 33 parts. 

Purision Alloy. — dbpper, 69% ; nickel, 
19.5% : zinc. 6.6% ; cadmlmn, 6% 

pistlne.— Platlne is a brass, made of 80 
parts of brass and 20 parts of copper ; 
is white, and used especially for buttons. 

Plotfnofd.— An alloy of 60 parts of ctgh 
per, 14 parts of nickel and 24 parts <d 
zinc, to which 1 to 2% of tungsten if 
I added, is largely used to ^ectzical work, 
I on acooimt of its high resistance. 
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Tonca's Metd. — Copper, 5 parts ; nickel, 
4 parts ; tin, 1 part ; lead, 1 part ; Iron, 
1 part ; zinc. 1 part ; antimony, 1 part 
It is hard, difficult to fuse, not very duc- 
tile, and cannot be recommended. 

CoppeisPhosphor, 

Phosphor copper may be prepared In a 
variety of ways: (1) By dropping phos- 
phorus upon molten copper In a crucible, 
an alloy rich in phosphorus Is obtained, 
forming an extremely hard steel-gray fus- 
ible compound. (2) by reducing phos- 
plttte of copper with charcoal, or char- 
coal and carbonate of soda. (3) by heat- 
ing a mixture of 4 parts of bone ash, 1 
part of charcoal and 2 parts of granu- 
lated copper at a moderate temperature. 
The melted phosi^lde of copper separates 
on the bottom of the crucible, and is 
stated to contain 14% of phosphorus. (4) 
By adding pho^horus to copper-sulphate 
solution and boiling. Hie precipitate is 
dried, and cast into Ingots. When 

of good quality, and in proper condition, 
it is quite black. (5) Copper phosphide 
is easily pr^iared by adding to a crucible 
14 parts of sand, 18 parts of bone ash, 
4 parts of pcrWdered coal, 4 parts of so- 
dium carbonate, and 4 parts of powdered 
glass : the whole being Intimately mixed 
with 9 parts of granulated copper. A lid 
is then luted on and the crucible exposed 
to a strong heat. The sand acts on the 
bone ash, forming silicate of lime. The 
liberated phosphoric add Is reduced by 
K, the coal, and the phosphorus thus set free 
unites with the copper. (6) Montefiorl- 
Levi and Kunzel prepare phosphor copper 
by putting sticks of phosphorus into cru- 
dbles detaining molten copper. To avoid 
a too roady combustion the sticks of phos- 
t^orus are previously coated with a Arm 
layer of copper, by placing them In a so- 
lution of copper sulphate. (7) By strong- 
ly heating in a crucible an intimate mix- 
ture of bone ash, copper oxide and charr 
coal, pboq)hor «q>per Is produced. 

. CopperTin. 

Beil Uetal. — 1. — The various alloys 
used in the manufacture -of bells consist 
essentially of copper and tin, but in some 
cases other metals are added tn small 
quantities, either for cheapness or to pro- 
duce a desired quality of sound Hie ad- 
ditional metals cldefly used are dne^^ lead, 
Iron, and sometimes blmuth, silver, antl- 
nmny and manganese. The f(dtowing are 
some the inropcntlons ^ployed : Musi- 
.cal hens, 84% copper, 10% tin. Sleigh 
bc^ 845% copper. 15.4% tin, 0J% an- 
timony. Ckmgs, 82% copper/ 18% tin. 


(Bell Metal) 


House bells, 80% copper, 20% tin. House 
bells, 78% copper, 22% tin. Lai^ bells, 
76% copper, 24% tin; Swlss^lock bells, 
74.5% copper, 25% tin, 0.5% Iel|. Old bell 
at Rouen, 71% copper, 26% tin, 1.8% 
zinc, 1.2% lead, , Clock bells, 72% copper. 
26.56% tin, 1.44% silver. Alarm bell at 
Rouen, 75.1% copper, 22.3% tin, 1% zinc, 
1.6% silver, Tam-tam, 79% copper, 20.3% 
tin, 0.52% lead, 0.18% silver. Japanese 
kara kane, 64% copper, 24% tin, 9% zinc, 
3%. iron. Japanese kara Imne, 70% cop- 
p^, 19% tin, 3% zinc, S% lead, Japa- 
nese kara kane, 61% copper, 18% tin, 6% 
zinc, 12% lead, 9% iron. White table 
bells, 17% copper, 80% tin, 3% bismuth. 
White table bells, 87.6% tin, 12.6% anti- 
mony. Small bells, 40% copper, 60% tin. 

2. — The composition of IkII metal can 
be varied condderably, and the tone of 
the bell varies accordingly, as may be 
seen from the following: Normal com- 
position, 80% copper, 20% tin. Noimal 
composition, ^8% copper, 22% tin. Rouen 
alarm bell, 76.1% copper, 22.3% tin, 1.6% 
zinc, 1.6% silver. Ziegenhaln alarm bell, 
71.48% copper, 33.59% tin. 4.04% lead, 
0.12% iron. Darmstadt alarm bell, 
73.94% copper, 21.67% tin, 1.19% lead, 
0.17% silver. Relchenhall alarm bell 
(13th century). 80% copper. 20% tin. 
Tam-tam, 78,61% copper, 10.27% tin, 
0.52% lead, 0,18% silver. Japanese bells, 
1.10% copper, 4% tin, 1.5% zinc, 0,5% 
silver. Japanese bells, 2.10% copper, 
2.5% tin, 0.5% zinc, 1.33% lead. Japa- 
nese bells, 3.10% copper, 3% tin, 1% 
zinc, 2% lead, 0.5% silver. Japanese 
bells. 4.10% copper. Small clock bells, 
table bells, sleigh bells, etc., require an 
alloy which will give a clear and pure 
tone. It has been learned by experience 
that bell metal containing about 22% of 
tin ^ves the highest tone, and is, there- 
fore, suited to small bens. It Is an ob- 
ject, howevM'^ In this case/ to produce the 
alloy cheaply as possible by reduciz^ 
the proportion of the copper, Its most ex- 
pefnsive component The following will 
Mtow the composition of the alloys used 
for ismaU bells: (1) House bells, 80% 
copper; '20% tin. (2) House bells, small- 
er, 75% copper, 25% tin. (3) German 

' cl;^ bells, 73% copper, 248% tin, 2.7% 
due. (4) Swiss clock bells, 74.5% cop- 
per, 25% tin, 0.5% lead. (5) Paris clo^ 
bells, 72% copper, 2&66% tin, 1.44% sU- 
vur. (6) EHeiidi bells, 84.6% copper, 
15^42% tin, 0.1% sUvd?. The alloy num- 
bered (6) ecoitsdns, ^ addlttoh, 0.1% of 
antlmcmy. 

3. -~-MdH together, uncl«r povl^ered duir- 
coal, 100 parts of pure copper with 20 
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parte of tin, and unite the two metals 
by frequently stirring the mass. Product 
very fine. 

4. — Copper, 3 parts; tin, 1 part, as 
above. Some of the finest church bells In 
the world have this composition, 

5. — Copper, 72 parts; tin, 26% parts; 

Iron, 1% parts. The bells of small clocks 
or pendules are made of this alloy in 
Paris. ^ 

6. Bell Metal, Fine. — Copper, tIi 
parts ; tin, 26 parts ; zinc, 2 parts ; iron, 
1 part. 

7. “Bell Metal, for Large Bells,— -Cop- 
per, 100 lb. ; tin, froni 20 to 25 lb, 

8. — Bell Metal, for Small Bells. — Cop- 
per, 3 lb. ; tin, 1 IJS. 

9. — Alloys for CJymbals and Gongs. — 
Copper, 100 parts, with about 25 parts 
of tin. To give this compound the sono- 
rous property in the highest degree, the 
piece should be Ignited after It is cast, 
and then plunged immediately into cold 
water. 


10. — Alloy for Tam-tams or <3ongs. — 
Copper, 8 parts ; tin, 20 parts ; ham- 
mered out, with frequent annealing. An 
alloy of 78% of copper and 22% of tin 
answers better and can he rolled out. 


11. — Kara Kane Bell Metal.— The Jap- 
anese, who are great bronze workers, add 
lead, zinc and Iron to their bell metal, 
with wonderful effect. Their name for 
these compounds is kara kane. The fol- 
lowing are the proportions they use : First 
quality, 60 parts copper, 24 parts tin, 9 
parts zinc, 3 parts Iron ; second quality, 
60 parts copper, 15 parts tin, 3 parts zinc, 
8 parts lead ; third quality, 60 parts cop- 
per, 18 parts tin, 6 parts zinc, 12 parts 
lead, 3 parts iron. For small bells they 
employ the first quality, and for large 
bells the third quality. 

12. — Silver Bell MetoL— This alloy, 

used for small bells, has a very beautiful 
silvery tone, and is nearly white in color. 
It is made In three varieties; (1) Cop- 
wr, 40% ; tin, 60%. (2) Copper, 41.5% ; 
«n, 58.5% (3) Copper, 41.7% ; tin, 

00.4%. Large bells are cast in loam 
molds, the design or ornamentation of the 
Mil being given by the shape of the mold, 
and perfected by chasing after it has' 
cool^ Small bells are usually cast In 
Mnd moldi^ thou^ at the present time 
won molds are frequently employed. 

13. — Algiers metal is also used for small 
band bells. (See TIN ALLOYS.) 

Bronze.— 1. — ^The term bronze” is usu- 
ally applied to all alloys consisting chiefly 
of »>^r and tin. These metals have 
wn known from very remote times, and 
the importance of the mixture of copper. 


and tin appears to have been among the 
first discoveries of the metallurgisu. It 
Is remarkable for the exactness of the 
impre^ions which it takes by molding, 
as well as its durability; hence, exten- 
sively employed in the casting of busts, 
meda^ and statues. BeU, cannon, and 
peculim metal are varieties of bronze, 
in ancient times, when the manufacture 
of steel was 111 understood, cutting In- 
strumei^ were frequently made of this 
alloy. For statuary work the great de- 
sideratum Is to obtain an alloy capable 
of flowing freely into the most minute 
outlines of the mold, hard, and yet tough, 
and capable of resisting the corroding ac- 
tion of the weather. It must also acquire 
tl^t peculiar antique green appearance 
5"?^ so much admired in bronzes, 
^en only a small quantity of the alloy 
is required it Is prepared in crucibles, but 
for statues or larger works, on reverbera- 
tory hearths. The fusion of the mixed 
metals must be conducted under pounded 
charcoal, and as rapidly as possible. When 
melted it must be frequently stirred to- 
gether, to produce a perfect mixture be- 
fore casting. Coal is the fuel principaUy 
employed for the furnaces. The great fea- 
ture of modern bronzes is the substitution 
of triple and quadruple alloys for the old 
dual alloys. French bronzes nearly always 
contain the four metals, copper, tin, lead 
and zinc, and in some cases small quanti- 
ties of nickel^ arsenic, antimony and sul- 
phur. Each of these elements exerts an 
influence on bronze in proportion to the 
amount present, and if such influence is 
prejudicial for certain uses care must be 
taken in the selection of the metals em- 
ployed for admixture. Impure copper is 
by no means a rarity in commerce, and 
may contain ingredients fatal to the prop- 
erties of certain varieties of bronze. The 
difficulty of preparing alloys of definite 
composition is increased when scrap la 
remelted with new metal, unless great 
care is taken to keep scrap of a Jven 
quality separate from other varieties: 
such old metal Is also liable to 
iron and other foreign metals mechani- 
cally mixed with it. Zinc, In small quan- 
tity, added to copper and tin, often baa 
a beneficial influence, as In casting, for 
instance, the raetal runs thinner, fills 
upon the molds, and is freer '^rom pin- 
holes. Lead alloys very imperfectly with 
bronze, showing a great tendency to 
liquate out on cooling, the greater portton 
being found in the lower part of the cast- 
ing. A small quantity of lead is said to 
make the alloy more malleable apd d^Eiser. 
Thq peculiar* paUna of a velvety black 
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color found on. old Chinese bronzes is 
probably due to the presence of lead. 
Iron, In certain amount^ affects the prop- 
erties of bronze very beneficially. It 
hardens the alloy and Increatk^ Its re- 
sistance to wear in cases where the bronro 
is subjected to considerable friction, ^ 
in machinery bearings. Such alloys are 
paler in color and more difficult to melt 
than with copper and tin alone. In small 
quantities, iron Increases the tenacity of 
bronze. In 1858 Park^ noticed that the 
addition of phosphorus during the melting 
together of copper and tin improved the 
physical properttles of bronze, and this 
addition was eventually introduced into 
bronze manufacture with very successful 
results. (See PHOSPHOR BRONZE.) 

2. -~-Simple Bronzes. — Proportions and 
results. In the following table the first 
column of figures denotes copper, the sec- 
ond tin. 

lb. oz. Color. Description. 

1 0.5 Reddish yellow. Ancient nails. 

1 1.0 Reddish yellow. Soft gun bronze. 

1 1.3 Reddish yellow. For mathematical 

instruments. 

1 1.5 Reddish yellow. For toothed wheels. 

1 2.0 Yellow red. Ordnance, 

1 2.3 Yellow red. Hard weapon and 
tool bronze. 

1 2.5 Yellow red. Hard machinery 

bearing bronze. 

1 3.0 Bluish red. Soft, for musical 

bells. 

1 3.5 Bluish red. Soft, for gongs. 

1 4.0 Ash gray. Soft, for house 

bells. 

1 4,5 Ash gray. Soft, for larger 

bells. 

1 5.0 Dark gray. Soft, for the larg- 

1 7.0 Whitish. Ancient mirrors. 

1 8 0 Whiter. Speculum bronze. 

1 32.0 Whiter stUL Pewterers' temper. 

3. — Acid-resisting Bronze.— A new alloy 
has been prepared by Herr Reith, of Bock- . 
enheim, Germany, and is said to practi- 
cally resist the attack of moist acid and 
nikftiine solutions. It oonslsta of copper, 
74.5 parts ; t^ 11.6 parts ; lead, 9 parts ; 
antimony, 4.9 parts. ^ This alloy Is there- 
fore a bronze with the addition of lead 
and antlmoi^. The inventor claims that 
it can be very advantageously used In 
the laboratory to replace vessels or fit- 
tings of ebonite, vulc^te, or porcelain. 

4. — Cast1ng8.-r-For manufacture of 

certain articles, which are to be produced 
in large quantities, it is desirable to have 
a bronze which becomes very thinly fluid 
In heat, and fills out the molds It 
is citetomary to use cast-iron molds, and 
artidep jsast from this quality of bronze 
need a slight surface chiseling to 
malpi'lillm ready for oommeroe. A bronze 
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which possesses the requisite properties 
in a high degree Is composed of 94.12 
parts of copper and 5.88 parts of tin. 

5. — Fontainemoreau’s Bronzes. 

Zinc. Copper, Cast Iron. Lead. 
9Q 8 11 

91 8 0 1 

92 8 0 0 

92 7 1 0 

97 2^ H 0 

97 3 0 0 

99% 0 % 0 

99 1 0 0 

Gold Bronze. (See GOLD ALLOYS, 
GOLD SUBSTITUTES and IMITATION 
GOLD ALLOYS.) 

6. — For Cutting Instruments. — Copper, 
100 parts ; tin, 14 parts. 

7. — Japan Bronze. — The formulae that 
we give below contain a large percentage 
of lead, which greatly improves the pa- 
tina. The Ingredients and the ratio of 
their parts for three sorts of modem Jap- 
anese bronze, follow ; 

a. — Copper, 81.62% ; tin, 4.61% ; lead, 

10 . 21 %. 

b. ---Copper, 76.60% ; tin, , 4.38% ; lead, 
11.88%: zinc, 6-53%. 

c. — -itopper, 88.5^ ; tin, 2.42% ; lead, 
4.72% ; zinc, 3.20%. 

Sometimes a little antimony is added 
Just before casting, and such a composi- 
tion would be represented more nearly by 
this formula ; 

. d. — Copper, 68.25% : tin, 6.47% ; zinc, 
8.88%: lead, 17.06%; antimony, 0.34%. . 

8. — For Medals. — (1) Copper, 89 parts; 
tin, 8 parts; zinc, 3 parts. (2) Copper, 
95 parts : tin, 5 parts. 

9. — Bronze Metal. — Cl) Copper, 7 lb.; 
zinc, 3 lb. ; Un, 2 lb. (2) Copper, 1 lb. ; 
zinc. 12 Ib. : tin, 8 lb. 

10. — Bronze for Mortars. — Copper, 93 
parts ; lead, 5 parts ; Un, 2 parts. The 
edges and Ups of mortars must be tem- 
pered by heaUng them to a cherry red, 
and then plunging them into cold water ; 
as unless so treated they are very apt to 
be brokea 

11. — Rivet MetaL— (1) Copper, 32 oz. ; 
tin, 2 oz.-; zinc, 1 oz. (2) (Topper, 64 lb. ; 
tin, 1 lb- 

12. — Bronze for Sheathing Ships. — On 
account of the superiority of bronze to 
pure copper in point of durability under 
the action of sea water, many attempts 
have been made in the past to subsUtute 
If for the latter ip the sheathing of ships, 
but it was long before any satisfactory 
results were readbed, since no method of 

ig out bronze was known. It was 
y discovered that an alloy of the 
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nature of bronze, composed of 100 parts 
of copper and from 4.5 to 7 parts of tin, 
can easily be rolled into sheets at red 
heat, and at the present day such bronze 
sheets are frequently used Instead of cop- 
per for the sheathing: of wooden ships. 

13.— Statuary Bronze. — a. — Many of 
the antique statues were made of genuine 
bronze, which has advantages for this 
purpose, but has been superseded In mod- 
em times by mbttures of metals contain- 
ing besides copper and tin — the constitu- 
ents of real bronze — a quantity of zinc, 
the alloy thus formed being really an in- 
temtiedlate, product between bronze and 
brass. The reason for the use of such 
mixtures lies partly In the comparative 
cheapness of their production as compared 
with genuine bronze, and partly In the 
purpose for which the metal Is to be 
used. A thoroughly good statuary bronze 
must become thinly fluid in fusing, fill 
the molds out sharply, allow of being 
easily worked with the file, and must take 
on the beautiful green coating called pa- 
tina, after being exposed to the air for 
a short time. Onuine bronze, however 
strongly heated, does not become thin 
enough to fill out the molds well, and it 
Is also difficult to obtain homogendbus 
castings from It Brass alone Is also too 
thickly fluid, and not hard enough for 
the required fine chiseling or chasing of 
the finished object Alloys containing 
zinc and tin, in addition to copper, can 
be prepared in such a manner that they 
will become very thinly fluid, and will 
give fine castings which can easily be 
worked with the file and chisel The best 
proportions seem to be from 10 to 18% 
of zinc and from 2 to 4% of tin. In 
point of hardness, statuary bronze holds 
an Intermediate position between ^nuine 
bronze and brass, being harder and tough- 
er than the latter, but not so much so as 
the former. Since statuary bronze is 
principally used for artistic purposes, 
much depends upon the color. This can 
be varied from pale yellow to orange yel- 
low by slightly varying the content of tin 
or zinc, which must, of course, still be 
kept between the limits given above. Too 
much tin makes the alloy brittle and diffi- 
cult to chlMl ; with too much zinc, on the 
other hand, the warm tone of color is 
lost, and the bronze does not acquire a 
fine patina- The best proportions for 
statuary bronze are very definitely known 
at the present day; yet it sometimes hap- 
pens that large castings have not the right 
character. They are either defective in 
<^olor, or they do not take on a fine patina, 
or they are dlfiteult to chlseL These phe- 
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nomena may be due to the use of impure 
metals — containing oxides, iron,, lead, etc. 
— or to improper treatment of the alloy in 
melting. With the most careful work pos- 
sible there Is considerable loss in melting, 
3% at the very least, and sometimes as 
much as 10%. This is due to the large 
proportion of zinc, and it is evident that 
in consequence of it the nature of the 
alloy will be different from what might 
be expected from the quantities of the 
metals used in its manufacture. It has 
been remarked that slight variations in 
composition quickly change the color of 
the alloy. The following tables gives a se- 
ries of alloys of different colors, suitable 
for statuary bronze : 


Copper. 

Zinc. 

Tin. 

Color. 

84,42 

11.28 

4.30 

Reddish yellow 

84.00 

11.00 

5.00 

Orange red 

83.05 

13.03 

3.92 

Orange red 

83.00 

12.00 

5.00 

, Orange red 

81,05 

15.32 

3.63 

Orange yellow 

81.00 

15.00 

4.00 

Orange yellow 

78,09 

18.47 

3.44 

Orange yellow 

73.58 

23.27 

3.15 

Orange yellow 

73,00 

23.00 

4.00 

Pale orange 

70,36 

26.88 

2.76 

Pale yellow 

70.00 

27.00 

3.00 

Pale yellow 

65.95 

31.56 

2.49 

Pale yellow 


b. — Copper, 88 parts ; tin, 9 parts ; zinc, 
2 parts ; lead, 1 part 

c. — Copper, 88% parts; tin, 5 parts; 
zinc, 10% parts; lead, 2 parts. 

d. — Copper, 90 parts ; tin, 9 parts ; lead, 
1 part 

e. — Copper, 91 parts ; tin, 9 parts. 

Fae Alloys.— Owing to the great hard- 
ness which Is peculiar to many copper-tin 
alloys, the latter are also employed for 
the making of files, whic^, in distinction 
from the steel files, are designated compo- 
sition files. According to the MetaUar- 
belter, such alloys have the following com- 
position ; .A M i 

Geneva Composition Files ^ 


1. IL 


Copper 

64.4 

62 

Tin - . 

18.0 

20 

Zinc 

10.0 

XO 

Lead 

7.6 . 

8 


Vogel's Composition Files 



1. 

II. 

nr. 

Copper 

57.0 

61.5 

73.0 

Tin : 

' 28.5 

31,0 

19.0 

Zinc 

...... 78.0 

'. . . 

8.0 

tiead 

7.0 

8.5 

8.0 


< 85 ) 



AUoys and Amalgams 


(OuB Metal) 

Cun 

Metal. 

^ 1 . 




Cop- 




No. 

Per. Tin. 

Zinc. 

Color. 

I 

92 

2 

6 

Pale red. 

n 

90 

8 

2 

Reddish yellow. 

m 

84 

5 

11 

Yellow. 

IV 

83 

5 

12 

Yellow. 

V 

80 

5 

6 

Pale yellowish pink. 

VI 

80 

5 

15 

Yellow. 

vn 

75 

5 

20 

Greenish yellow. 


No. I is tough, malleable and tenacious. 
No. H Is hard, somewhat unyielding, and 
easily broken. Nos. Ill and IV work 
well under the file and chlseL No- V is 
hard, but somewhat malleable. No. VI 
is hard and resisting, tough, and works 
fairly iroll with the file and chisel. No. 
Vn Is hard, and easily broken, but may 
be filed- The alloys are hard and brittle 
when the copper is less than 66% of the 
mixture ; and when the copper Is reduced 
to 50% the alloys are extremely hard and 
brittle. The addition of a little lead Im- 
proves the above alloys for turning and 
filing. 

2. — A sample of so-called “ gim-metal,'* 
stated by the user to be very strong and 
dtirable, and used for crown-wheel escape- 
ments, gave on analysis : Copper, 87.85% ; 
zinc, 5.07% ; tin, 4.96% ; lead, 1.84% ; 
iron, .28%; total, 100%. 

3. — An alloys prepared by Mr. Stirling, 
and tried in the Arsenal of Woolwich, has 
a resistance to flexion much greater than 
that of ordinary bronze ; It contains : Cop- 
per, 87%; tin, 8.7%; zinc, 4.3%; total. 
100 %. 

4. — 


§■ £ g £ S 

English ordnance 91.74 8.26 

EngUdi ordnance 91.80 8.20 

Eight- pounder 

guns 91.86 8.33 

Prussian ordnance 90.91 9.09 

French ordnance 90.73 9.27 

French ordnance 90.09 9.90 

Amer. compress- 
ed ordnance. . . 90.00 10.00 

Amer. compress- 
ed ordnance... 90.27 9.73 

Russian ordnance 

(1819) 88.6110.70 0.69 

Swiss ordnance. 88.93 10.38 0.110.42 0.06 
Chinese ordnance 77.18 3.42 1.16 5.02 13.22 
Chinese ordnance 93.19 6.43 1.38 


UodeU, AUoy for Making . — A good al- 
loy for making working models Is 4 parts 
of copper, 1 part of tin and % part of 
zinc. This is easily wrought Doubling 
the prcq;xHrtion of zinc increases the hard- 
ness. 

Phosphor Bronze. — ^The verity of 
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bronze known by this name is not to be 
considered as an alloy containing a cer- 
tain amount of copper, but rather as a 
bronze subjected to a peculiar ‘ treatment 
with the use of compounds of phosphorus. 
Many good phosphor bronzes contain but 
a very small quantity of phosphorus, 
which exerts no essential influence upon 
I the character of the alloy, In these cases 
the i)hosphoru8 acted during the prepara- 
tion of the alloy. Bronu not infrequently 
contains a considerable quantity of cu- 
prous oxide in solution, which Is formed 
by direct oxidation of the copper during 
fusion, and this admixture Is highly detri- 
mental to the sti^i^th of the alloy. If 
now the melted bronze be treated with 
a substance capable of exerting a power- 
ful reducing action, as, for Instance, phos- 
phorus, a complete reduction of the cu- 
prous oxide will take place, and the bronze 
win acquire a surprisingly h^h degree of 
strength and power of resistance. If pre- 
cisely the quantity of phosphorus neces- 
sary for the .complete reduction of the 
oxide has been used, no phosphorus will 
be found In the alloy, which nevertheless 
must be classed as phosphor bronze. It 
fo^ows from what has been said that 
phosphor bronze Is not a special kind of 
alloy, but that any bronze can be made 
into phosphor bronze ; It Is, in fact, sim- 
ply a deoxidized bronze. Besides Its ac- 
tion in reducing the oxides dissolved in 
the alloy, the phosphorus exerts another 
very material influence upon the proper- 
ties of the bronze. The ordinary bronzes 
consist of mixtures in which the copper 
Is really the only crystallized constituent, 
since the tin crystallizes with great diffi- 
culty. As a consequence of this dissimi- 
larity in the natm-e of the two metals, 
the alloy is not as solid as it would be U 
both were crystallized. The phosphorus 
causes the tin to crystallize, and the re- 
sult is a more homogeneous mixture of 
the two metals. If enoiq^ phosphorus is 
added so that Its presence can be detected 
in the finished bronze, the latter may be 
considered an alloy ot crystallized ^phos- 
phor tin with copper. If the content of 
phosphorus Is still more increased, a part 
of the copper combines with the phos- 
phorus, and the bronze then contains, be- 
sides copper and tjn, compounds of crys- 
tallized copper phosphide with i^ospbide 
of tin. The strength and tenacity of the 
bronze are not lessened by a larger 
amount of phosph<Mrus, and Its hardness 
Is considerably increased. Many phos- 
phor bronzes are equal In this respect to 
the best steel, and some even surpass it 
in gnieral propertlM. The phoq;>horus is 
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added to Uie bronze In the form of cop- 
per phosphide or pho^hide of tin, the 
two being sometimes used together. They 
must be specially prepared for this pur- 
pose, and the best methods will be here 
given. 

CJopper phosphide is prepared by heat- 
ing a mixture of 4 parts of superphos- 
phate of lime, 2 parts of granulated cop- 
per and 1 part of finely pulverized coal in 
a crucible, at a temperature not toohi^. 
The melted copper phosphide, containing 
14% of phosphorus, separates on the bot- 
tom of the crucible. 

Tin phosphide Is prepared as follows : 
Place a bar •of zinc Ih an aqueous solu- 
tion of tin chloride. The tin will be sep- 
arated In the form of a spongelike mass. 
Collect It, and put it into a crucible upon 
the bottom of which sticks of phosphorus 
have been placed. Press the tin tightly 
into the crucible, and expose to a gentle 
heat. Continue the heating until flames 
of burning phosphorus are no longer ob- 
served on the crucible. The pure tin 
phosphide, In the form of a coarsely ci^s- 
talllne mass, tin-white in color, will be 
found on the bottom of the crucible. 

To prepare the phosphor bronze the al- 
loy to be treated is melted In the usual 
way, and small pieces of the copper phos- 
phide and tin phosphide are added. Phos- 
phor bronze, properly prepared, has nearly 
the same melting point as that of ordi- 
nary bronze. In cooling, however, it has 
the peculiarly of passing directly from 
the liquid into the solid state, without 
first burning thickly fluid. In a melted 
state it retains a perfectly bright surface, 
while ordinary bronze in this condition 
is always covered with a thin film of 
oxide. If phOBiiior bronze is kept for a 
long time at the melting point there is not 
any loss of tin, but the amount of phos- 
phorus is slightly diminis hed. The most 
valuable properties of phosphor bronze are 
its extraoisdinary tenacity and strength. 
It can be rolled, hammered, and stretched 
cold, and its strength Is nearly double 
that of the best ordinary bronze. It Is 
principally used in cases where great 
strength and power of resistance to out- 
ward influences are required, as, for in- 
stance, in objects which are to be exposed 
to the action of sea water. Phosphor 
bronro containing about 4% of tin is ex- 
eeliently well adapted for sheet bronze. 
With not' more than 5% of tin it can be 
used, forged, for firearms; 7 |o 10% of 
tin glv^ the greatest hardness, and such 
bronze is especially suited to the manufoc- 
of axle bearl^, cylinders for steam 
nre engines, cogwheels, and, in general, 


(Phosphor Bronze) 


for parts of machines where great strength 
and hardness are required. Phosphor 
bronze, If exposed to the air, soon be- 
comes covered with a beautiful, closely 
adhering patina, and is, therefore, well 
adapted to purposes of art. The amount 
of phosphorus added varies from 0.25 to 
2.5%, according to the purpose of the 
bronze. The composition of a number of 
kinds of phosphor bronze Is given below : 

(1) Copper, 90.34%; tin, 8.90%; phos- 
phorus, 0.76%. (2) Copper, 90.86%; tin, 
8.56% ; phosphorus, 0.198%. (3) Ctop- 

per, 94.71% ; tin, 4.39% ; phosphorus, 

0.053%. 

(I) Copper, 85.55%: tin, 9.85%; zinc, 
3.77% ; lead, 0,62% ; iron, traces ; phos- 
phorus, 0.05%. (II) Tin, 4 to 15%; 
lead, 4 to 15% ; phosphorus, 0.5 to 3%. 

(III) Tin, 4 to 15%; zinc, 8 to 20%; 
lead, 4 to 15%; phosphorus, 0.25 to 2%. 

(IV) Copper, 77.85%; tin, 11%; zinc, 

7.65%. (V) Copper, 72.50%; tin, 8%; 

zinc, 17%. (VI) Copper, 7350%; tin, 
6%; zinc, 19%. (VII) Copper, 74,50%; 
tin, 11%; zinc, 11%. (VIII) Copper, 
83.50%; tin, 8%; zinc, 3%. 

(I) for axle bearings, (II) and (m) 
for harder and softer axle bearings, (IV) 
to (VIII) for railroad purposes, (FV) 
especially for valves of locomotives, (V) 
and (VI) for axle bearings for wagons. 
(VII) for connecting rods, (VIII) for 
pistol^ rods in' hydraulic presses. 

Among 'other properties, phosphor 
bronze emits sparks under friction much 
less readily than gun metal or copper, 
and oxidizes in sea water at about one- 
third the rate of copper. 

1. — One of the principal uses of phos- 
phor bronze is in the form of springs. A 
good mixture for phosphor bronze springs 
is as follows : Copper, by weight, 95 
parts; tin, 4»4 pacts; 6% phosphor tin, 
H part 

2. — For phosphor bronze of the highest 
possible strength the following mixture is 
recommended : Copper, 90 parts ; tin, 9 
parts ; 5% phosphor tin, 1 part, "nie 
mixture made according to this formula is 
poured into ingots, and then remelted and 
poured into sand castings. The remelting 
Incr^ses the strength. 

3. — For ordinary work, when a me- 
dium strength is required, and when scrap 
must be used over and over again, the 
following mixture is recommended : Cop- 
per, 90 parts ; tin, 8 parts ; 5% phosphor 
tin, 2 parts. The scrap from dhis mix- 
ture may be used over and over again, 
with good results. 

4. — Phosphor bronze, for use as bear 
Ings, which is one of the principal txaen 
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of phosphor bronze in machine-tool con- 
struction, must always contain lead It 
Is the lead which gives the bearing Its 
“antl-frictional" qualities. The phos- 
phorus prevents the separation of the 
lead Lead may be present In the mix- 
ture up to 15%, but the maiorlty of 
makers use less. Tin must be u^ In the 
mixture as well, 

5. — A good general mixture of phcw- 
phor-bronze bearings is as follows : 
Copper, 80 parts ^ tin, 8 parts ; lead, 10 
parts; ^ phosphor tin, 2 parts. Zinc 
should never be present In phosphor 
bronze. It causes liquidation and forma- 
tion of tin spots in a marked degree. Tin 
spots are small, hard, white masses in 
the interior of the casting. Frequently 
they are so hard that a file will not touch 
them. The excess of phosphorus in phos- 
phor-bronze natures is also a cause of 
tin spots. The secret of success in pro- 
ducing phosphor bronze, in fact, Is'simply 
to keep the phosphor content down as low 
as possible in consistency with the serving 
of its purpose, and not to add any zinc. 

6, — For the preparation of phosphorus 
compounds of metals, for example, phos- 
phor copper, Dr. Schwarz gives tite fol- 
lowing directions: A mixture of bone 
ash, silica and carbon Is placed in a cru- 
cible, and upon it a layer of granulated 
copper, which in turn is covered with the 
above mixture. The lid -of the crucible 
is luted on. To make it melt more easily 
some carbonate of soda and glass may 
be added, or a mixture of pulverized milk 
glass with charcoal and powdered coke is 
used for lining and covering it Take, 
for example, 14 parts of silica, 88 parts 
of bone ash, and 4 parts of powdered car- 
bon. This is mixed with 4 p^rts of soda 
and 4 parts of powdered glass, stirred up 
with a little gum water, and used to line 
the crucible. When this is dry the copper 
is put in and covered with the same mass, 
and the whole is melted at a bright red 
heat The copper obtained flows well, 
and has a reddish-gray color, It oon- 
taina 0.50 to 0.51% of phosphorus. The 
simplest method for introducing phos- 
phorus into bronze is to stick a bar of 
the phosphorus into a tube of pinchbeck, 
one of which is hanunered togetherf 
and closed tightly. After the phosphorus 
is put in, the other end is closed, too. 
When the metal, which a>ntalns S2 parts 
of copper to 5 pmrts of zinc and I part of 
tin, is melted, the tube charged with phos- 
phorus Is pushed down in it to the bottom 
of the crucible by means of bent tongs, 
liie stick of phosphorus must always he 
]Hq>t undo: water until it is about to go 
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lnt<rthe pinchbeck tube, when It must be 
carefully dried, 48 the presence of any 
moisture wotUd be sure to cause the metal 
to spurt or fly about Anotiier way of 
Introducing the phosphorus Is as follows : 
Get about 2 ft of iron barrel from a gas 
fitter; the bore a little lar^ than the 
sticks of phosphorus ; make an iron plug 
to closely fit the bore, and then drive It 
down one end of the pipe until the space 
remaining will hold the quantity of phos- 
phorus you wish to mix in the Itath, mind- 
ing not to split the barrel In driving in 
the plug. Make a plug txt tin about % 
in. thick to fit In the bore; now intro- 
duce your pbos^orus into the space 
formed by the iron plug, and fust tap the 
tin plug Into the end of the barrel with 
a hammer. Stir the tin-plugged end about 
in the molten metal; the tin plug soon 
melts, letting out the phosphorus in the 
bronze bath. 

Hivet Metal. — 1. — Copper, 32 oz. ; tin, 
2 oz. ; zinc, 1 oz. 

2-— For Hose. — Copper, 84 Ib. ; tin, 1 
Ib. 

Silicon Bronze. — Silicon bronze is valu- 
able on account of its great c^ngth and 
tenacity, higher conductivity and resist- 
ance to corrosion by atmospheric influ- 
ences, and is, therefore, one of the very 
best mediums for the transmission of elec- 
trical force. It can be made nearly as 
strong as steel, and yet possesses treble 
its conductivity. The manufacture of this 
alloy has been greatly Improved since its 
Introduction, the latest kinds possessing 
less conductivity for electricity, but a 
higher tensile strength, which allows the 
wire to be more tightly stretched and the 
supports wider apart - Wires of stiioon 
bronze are largely usedaon the Continent 
for telephone purposes, and will stand the 
force of violent storms remarkably well, 
which Is. in some measure, due Co the 
small diameter of the conductor. 

1 , — Silicon copper and sUlcmi bronze 
are made, according to WelUer, the In- 
ventor of these combinations, in the fol- 
lowing manner. He rewmmends the fol- 
lowing proportions : Potassium sUlco- 
fluoride, 450 parts, by weight ; powdered 
glass, 600 parts ; common salt, 200 parts ; 
carbonate of soda, 70 parta ; carbonate 
of lime, 80 parts; dried chloride of cal- 
clvim, fiOO parts. The mixture la heated 
In a covert plumbago crucible to a tem- 
perature a tittle below the point 'i^en 
they to act on each other, whan the 
mixture » added to the nuriten eoiver 
or iHtmze, aa the case may be; the re- 
I duced silicon combining with the metal 
I or alk^. 
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Z.— Silicon Bronze.-^lUcon, similarly 
to phosphorus, acts as a^eoxidizliig agent, 
and the bronzes produced under Its Influ- 
ence are very ductile and elastic, do not 
rust, and are very su*ong. On account 
of these qualities, silicon bronze Is much 
used for telegraph and telephone wires- 
The process of manufacture is smilar to 
that of phosphor bronze ; the silicon is 
used in the form of copper silicide. Some 
good silicon brcuizes are as follows : (1) 
Copper, 97.12%; tin, 1.14%; zinc, 1.10%; 
silicon, 0.06%. (2) (^pper, 97.37%; tin, 

L32% ; zinc, 1.27% ; silicon, 0.07%. 

3. — ^In 1881, M. WelUer, of Angouleme, 
performed a series of* experiments with 
phosphor-bronze wire, to test its suit- 
ability for telegraphic and telephonic con- 
ductors, and his results went to show that 
it possessed a conductivity one-third that 
of copper, but 2% times that of iron and 
steel. The conductivity not being suffi- 
cient for tel^aphlc purposes, he invented 
silicon bronze, which is an alloy of cop- 
per and tin containing silicon. He thus 
obtained a wire presenting the same re- 
sistance to rupture as phosphor-bronze 
wire, but with a much higher degree of 
conductivity, rendering it applicable for 
telegraph purposes. Mr- W. H. Preece 
stales that phosphorus has a most inju- 
rious influence on the electrical conduc- 
tivity of bronze, and that silicon bronze 
is far superior, and has entirely replaced 
phosphor bronze for telegraphic purposes. 
It is also important to note that, although 
wires made from this alloy are very much 
lighter than ordinary wires, they are- of 
equal strength. The following table shows 
the comparative properties of different 
wires : 


Tensile Resist- Rela- 
strength ance, Uve 
in tons per • con- . 
^ per mile, in ductl- 

DescripRbn of wire. sq. In. ohms. vity. 

Pure copper 17.78 33.1 100 

Silicon bronze, telegraph 28.57 34.5 
Silicon bronze, teli^one 48.25 103 
Phosphor bronze, 'phone 45.71 124 
Swediah Iron, galvanized 22.86 216 
Bessemer steel, galv'zed 25.40 249 
Siemens-Martin steel . . 26.67 266 


34 

26 

16 

13 

12 


iSrpetntliiTR MeUU, — 1. — Chinese Mirrors, 
Copper, 62 parts ; tin, 32 parts ; lead, 6 
parts. 

2. -— Cooper's Mirror Metal.— Copper, 
37.85%; platinum, 9.49%; zinc, 3.61%; 
tin, 27.49% ; arsenic, 1.66%. The In- 
ventor claims for "this alloy that It la in- 
different to the weather, and takes a beau- 
tiful polish. 

3. -~ReBector Metal, Duppler^s. — a.— 
Silver, 80 parts; zbic, 20 parts. 


b.— Copper, 66.22 ports; tin, 33.11 
parts ; arsenic, 0.67 part. 

4. — English alloy, 66.5% copper, 33.4% 
tin ; Ross’s alloy, 68.21% copper, 31.79% 
tin ; ancient mirror, 62% copper, 32% tin, 
8% lead ; Richardson's alloy, 65.3% cop- 
per, 30% tin, 0.7% zinc, 2% arsenic, 2% 
silver ; Salllt’s alloy, 64.6% copper, 31.3% 
tin, 4.1% nickel ; Chinese alloy, 80.83% 
copper, 11.67% tin, 8.5% antimony. 

5. — ^Alloys consisting of 2 parts of cop- 
per and 1 part of tin can be very bril- 
liantly polished, and wilk serve for mir- 
rors. The mirrors of the most ancient 
people were pieces of the mineral called 
iron pyrites, smoothly polished. Metallic 
mirrors were first used by the civilized 
nations of the East, and were made partly 
of copper alone and partly of special al- 
loys : only the wealthy had mirrors made 
from the precious .metals. The alloy best 
suited for this purpose Is the above men- 
tioned compound of copper and tin ; but 
at the present tune it is only used in the 
construction of mirrors for. optical In- 
struments, especially large telescopes, and 
even here Is being gradually displac^ by 
glass. Good speculum metal should have 
a very flne-gralned fracture, should be 
white, and very hard, the highest degree 
of polish depending upon these qualities. 
A composition to meet these requirements 
must contain at least 35 to 3^ of cop- 
per. Attempts have frequently been made 
to increase the hardness of speculum met- 
al by additions of nickel, antimony and ar- 
senic. With the exception of nickel, these 
substances have the effect of causing the 
metal to easily lose its high luster, any 
considerable quantity of arsenic in partic- 
ular having this effect The real specu- 
lum metal seems to be a combination of 
the formula CJu^Sn, composed of 68.21% 
of copper and 31.7% of tin. An alloy of 
this nature is sometimes separated from 
ordnance bronze by incorrect treatment, 
causing the so-called tin spots ; but this 
has not the pure white color which dis- 
tinguishes the speculum metal containing 
31.5% of tin. By increasing the percent- 
age of copper the color gradually shades 
into yellow ; with a larger amoimt of tin, 
into blue. It is dangerous to increase 
the tin too much, as this changes the 
other properties of the alloy, and It be- 
comes too brittle to be worked. We give 
below different compositions of speculum 
metal. The standard alloy, already men- 
tioned, is undoubtedly the best Stand- 
ard alloy, 68.21% copper, 31. T% tin ; 
Otto’s alloy, 68.5% copper, 31.5% tin; 
Richardson’s alloy, 65.3% copper, 30% 
tin, 0.7% zinc, 2% arsenic, 2% ellv^; 
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LitUe’s alloy, copper, 30.8^ tin, 

2,2% zinc, 1.9% arsenic; Chinese specu* 
lum met^ 80.83% copper, 8.9% anti- 
mony; old Roman, 63.39% copper, - 

6. — Thble of Speculum Alloya 

Silver. Brass. Copper. Tin Arsenic. 

32 14 2 

32 13^ 1% 

.... 6 2 1 
32 2 1 

3 1% .. 

64 29 .. 

1 1 32 15 .. 

In using arsenic, it must be introduced 
into the crucible when the mixture is in 
a melting state. Being in a coarsely 
poundted state, it is ti^ up in a paper 
b^ and let into the crucible by a pair 
of tongs. The whole mixture requires to 
be stirred with a birch rod till vapors 
cease to rise. Avoid breathing or inhaling 
while the vapors appear ; as soon as they 
are over the alloy is ready for pouring. 
Arsenic renders alloys white and hard. 
The allies containing arsenic should be 
taken out of the dask as soon as prop- 
erly set, and placed in hot ai^es, and in a 
proper place for protracted annealing. 

7. — ^Equal parts of tin and copper form 
a white metal as hard as steel. Less tin 
and a small quantity of ai^nic added to 
the alloy forms a white, hard metal of 
high luster. Copper, 2 lb. ; tin, 1 lb. ; 
arsenic, 1 oz., form a good speculum 
metal. An alloy of 32 parts copper, 16.5 
parts tin, 4 parts brass and 1.25 parts 
arsenic is hard, white, and of brilliant 
luster. 

8. — Specular Alloys. — These are em- 
ployed for making metallic reOectors, re- 
quiring a true white color, good luster, 
and a bard, clean surface, not rasily tar- 
nished or scratched. Fesquet gives a 
number of combinations as follows: (1) 
Copper, 62 parts; tin. 32 parts; lead, 
6 parts. (2) Copper. 80 parts; lead, 10 
parts; antimony, 10 parts. (3) Copper, 
66 to 63 parts ; tin, 33 to 27 parts. (4) 
Copper, 10 parts; tin, 10 parts; anti- 
mony, 10 parts; lead, 60 parts. (6) Cop- 
per, 32 parts; tin. 60 pans; silver, 1 
part; arsenic, 1 part (6) Steel, 90 
t»ru; nltkel, 10 irarts. (7) Palladium, 
SO parts ; silver, 50 parts. (8) Ftatlnum, 
60 parts; copper, 40 parta. (9) nati- 
num, SO parts : steel, $0 parts. (10) 
Platinum, 50 parts; Iron, 60 parts. (11) 
Platinum, lO parts; steel, 90 parts. (12) 
Platinum, 20 parts ; copper, 80 parts ; ar- 
senic. 0.5 to 1 part (13) Platinum, 60 
parts ; inm, 30 parts ; goH parts. 

. ( 
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(14) Gold, 60 parts ; zinc, 60 parts. (16) 
Steel, 50 parts ; rhodium. 50 parts. U6) 
Platinum, 10 parts ; Iridium, 90 parts. 
(17) Tin, 28 parts; lead, 19 parts. (18) 
Copper, 52 parts ; nickel, 30 parts ; zinc, 
12 parts; lead, 5 parts; bismuth, 1 part 
Good ^>eculum metal should be pure 
white, of a fine-grained structure, per- 
fectly sound and homogeneous when cast, 
and sufficiently tenacious to stand grind- 
ing and polishing without rupture. It 
should contain 65 to 68% of copper to 
comply with these requisites. 

White AMoy.—l .-popper, 64.5%; Un, 
32%; arsenic, 3.5^ 

2.— Copper, 59% f tin, 31% ; brass, 8% ; 
arsenic, 2^ 

Copper-Zinc. (See also IMITATION GOLD.) 

Specific Weight and Strength of Alloys 
of Copper and Zinc . — The specific grav- 
ity always decreases as the content of 
zinc Incieases ; in alloys with 70 or 80% 
of zinc there is a marked compression. 
The specific weight of alloys which con- 
tain larger quantities of zinc Is raisM 
hy mechanical working and in cooling, 
but can be lowered again to a large de- 
gree by annealing. Some weights of cop- 
per and zinc alloys are given below: 


Copper. 

Zinc. 

Specific 

Weight. 

100.00 


8.890 

90.65 

8.^ 

8.834 

85,34 

14.63 

8.584 

79.51 

20.49 

8.367 

69.98 

34.02 

8.390 

59.28 

40.74 

8.329 

49.23 

60.76 

8.304 

39.27 

60.73 

8.171 

32.66 

67.14 

8.084 

19.52 

80.48 

7.863 

10.82 

89.16 

7.315 


100.00 

^ 7.206 


The greatest strength is shown in the 
alleys containing from 20 to 30% at zinc ; 
if the percentage is above 60% the 
strength is considerably diminished, even 
to the extent of making the alloy un8ul^ 
able for most technical purpeutea. The 
hardness of the copper Is increased by 
the addition of zinc, and allqya containing 
40.5 to 60% of zinc are harder than with 
a lar^ percentage of copper. If the per- 
centage of zinc is higher than this, the 
alloy becomes so hrlttlA that the degree 
of ha witwaui cannot be determined. The 
detennlnatUm becomes pbsslbifr 
a percents^ of 89.2% at zinc, and the 
of this alloy la not less 
♦han that of alloys with 49.5% of copper. 

Aich't Ms<al.->-Alch's metal, muned 

) ) 
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after Its inventor, Is a variety of brass 
with an admixture of Iron, which gives 
it a considerable degree of tenacity. It 
is especially adapted to purposes which 
require a hard and at the same time 
naclous metal. Analyses of the varioiis 
kinds of this metal show considerable va- 
riation in the proportions of the metals 
used in preparing it. Even the amount 
of iron, to which the hardening effect 
must be attributed, may vary within wide 
limits without materially modifying the 
tenacity, which is the essential character- 
istic of this alloy. The best variety of 
Aidi’s metal consists ^ copper, 60 parts ; 
zinc,. 38.2 parts ; Iron, *1.8 part. The pre- 
dominating quality of this alloy is its 
hardness, which is claimed to be not in- 
ferior to that of certain kinds of steel. 
It has a beautiful golden-yellow color, 
and Is said not to oxidize easily, a valu- 
able property for articles exposed to the 
action of air and water. Another Alch’s 
metal of excellent quality is composed of 
copper, 60.2 parts; zinc, 38.2 parts; iron, 
1.6 part. The permissible variations in 
the content of Iron are from 0.4 to 3%. 

Albata Metal. — Copper, 40 lb. ; zinc, 32 
lb. ; nickel, 8 lb. 

i41/cnWc.— Copper, 60%; zinc, 30%; 
nickel, 10%; iron, a trace. 

Bearing Metals. 

Alloys, Bearing. — 1. 

Copper. Tin. Zinc. 


Ordinary bearings 84,5 13.3 2.2 

Ordinary bearings 83.6 12.6 3.8 

Heavy bearingTS 84. 12 4 

Heavy bearings.. 77 9 14 

Main bearings. 75 4 21 

Locomotive axles 86 ^14 

Locomotive axles 82 10 8 

Moderately hard axles ..70 22 8 

Hard axles 82 16 2 

Very ha«d axles 89 .. 11 


Copper Alloy Bearing Metals. — 2 . — The 
bearings of heavy axles, especially such 
as revolve rapidly, as, for example, the 
bearings of railroad wheels, are made, as 
a rule, from alloys which contain much 
copper (from 80 to 90%), and which 
may, therefore, be classed among bronzes. 
Those containing the most copper have 
the valuable property of being malleable 
in heat, a property lacking In those which 
are poor In copper. A table is annexed 
giving the composition of some of the 
more important varieties of the metals 
of this class, and the purposes for which 
they are especially used. It will be 
found, however, that nearly every large 
machine foundiy uses a different alloy, 
for the same purpose. This can only be 


explained by the difference in the quality' 
of the metal worked. It is evident from 
what has previously been said with re- 
gard to the Influence of small quantities 
of foreign metals upon the character of 
an alloy, that a foundry which can ob- 
tain, for instance, only copper with a con- 
tent of iron, will use a different alloy 
from one which works pure copper. This 
applies equally to all impurities present 
in metals ; and it would mark a great ad- 
vance in the technics of alloys if we were 
able tp procure the metals for alloys, in 
a chemically pime state, at a low price. 
The result would be that the number of 
alloys for each certain purpose would be 
lessened, and the same composition would 
be used in all foundries. 


Metals for Bearings 


(Copper. Zinc. Tin. 


Locomotive axles , 


86.0 

14.0 


Locomotive axles . 


82.0 

8.0 

10.0 

Car axles 


82.0 

18.0 

Car axles 


84.0 

16.0 


Car ' axles 


75.0 

2.0 

20.0 

Various axles 

Various axles, medium 

73.7 

2.1 

14.2 

hard 


69.55 5.88 21.77 

Various axles, hard 

Various axles, very 

82.0 

2.0 

16.0 

hard 


88.8 

11.2 


Machine Metals 

for Various 

Purposes 
Tin. Lead, 

Copper. Zinc. 

Cogwheels 

91.3 

8.7 



Punches 

83.3 

16.7 



Steam whistles . . . 

80.0 

2.0 

17.0 


Steam whistles . . 

81.0 

2.0 

16.0 


Cocks 

Wheel boxes, for 

88.0 

2.0 

10.0 


wagons 

87.7 

2.6 

9.7 


Stuffing boxes ... 

86.2 

3.6 

10.2 


Mec’l. instrum'ts . 

S1.2 

5.1 

12.8 


Files T 

64.0 

mo 

17.6 

8.6 

Files 

61.5 

\7 

30.8 


Weights 

Castings, to be 

90.0 

2.0 

8.0 


gilded 

Castings, to be 

79.1 

7.8 

13.1 


gilded 

77.2 

7.0 

15.8 


Piston rings 

84.0 

8.3 

2.9 

4.3 

Malleable shovels.. 

50.0 

16.4 

33.6 


Malleable shovels.. 

3.0 

2.0 

1.0 


Buttons, white . . . 
Sheet for pressed 

57.9 

36.8 

5.3 


articles 

63.88 

30.55 

5.55 


Small castings . . . 

94.12 


5.88 


Sn^all castings ... 

90.0 

10.0 




3. — Dysiot. — ^A bearing metal' It is 
composed of 60 or 62 parts copper, 18 
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parts of lead, and 10 parts each of tin 
and^ ainc. 

Brass, 

The term brass Sicilies all alloys of 
which copper and zinc are the essential 
and chief constituents ; but It Is gener- 
ally limited In the industrial arts to those 
alloys which are decidedly yeilow, or have 
the yellowish tint (^racteristlc of ordi* 
nary brass. Alloys of zinc and copper 
are known In commerce by a variety of 
names, and, indeed, great confusion has 
been introduced by the multiplication of 
empirical names to represent one and the 
same substance. This is doubtless owing 
to the ignorance that formerly prevailed, 
when every mixture was jealously guarded 
as a greet secret, and fanciful names 
given to hide the real composition. More- 
over, some alloys have been handed down 
to us from very early times, and their 
names corrupted so as to have different 
appellations in different localities. Cop- 
per and zinc may be united in all pro- 
portions. forming homogeneous alloys ; 
and the combination is usually attended 
With evolution to heat. Certain varie- 
ties of brass are exceedingly malleable 
and ductile, and these properties, com- 
bined with the variety of ^ades of color 
obtained by suitable mixing, and the mod- 
erate cost, render coppcr-zlnc alloys most 
valuable for ornamental purposes. Brass 
possesses aU the necessary advantages as 
a constructive material for works of art. 
and with the aid of transparent varnishes, 
termed lacquers, which have been brought 
to great perfection, it resists the action 
of the atmosphere remarkably well The 
malleabiU^ of brass varies with the com- 
position, with the temperature, and ylth 
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the presence of foreign metals, which are 
sometimes in minute quantities. Some 
varieties are only malleable when rolled, 
hot, others can be rolled at any tempera- 
titre. Alloys containing up to 35% zinc 
can be drawn into wire, but those contain- 
ing 15 to 30% of zinc are the most duc- 
tile. The alloy known as Dutch metal, 
which is an alloy of copper and zinc, con- 
taining more copper than ordinary brass, 
is an example of the great malleability of 
certain kinds of brass. The thickness of 
the leaves of Dutch metal Is said not to 
exceed 1-52900 of an Inch. Brass Is 
harder than copper, and therefore better 
adapted to resist Wear and tear. It acts 
well under the influence of a percussive 
force, as in the process of stamping, pro- 
vided It Is suitably annealed at proper 
intervals. In order to counteract the ef- 
fects of local hardening, due to the com- 
pression of the particles Into what may 
be termed unnatural positions. During 
the ordinary process of annealing the 
metal becomes coated with a scale of ox- 
ide, by union with the oxygen of the air, 
which oxide requires to be removed at 
each This is done by dipping the 

metal in aquafortis, or dilute sulphuric 
acid, then scouring with sand if neces- 
sary, and finally well rinsing in water. 
A piece of brass submitted to permanent 
deformation by mechanical treatment, 
such as rolling, is more or less hardened, 
and Its limit of elasticity Is raised. Be- 
tween soft and hard brass there are many 
shades of difference. With the same 
rolled brass the author has obtained ten- 
sile strengl^s varying from 15 to 25 tons 
per square Inch before and alter anneal- 
ing. The temperature employed for an- 
nealing is of the greatest importance. 


Some varieties of Modem Brass 

Tin. Lead. 


Name. ^ 

Color. 

Copper. 

Zinc. 

1. Jewelers’ gilding alloy 

.Red 

. 94 

6 

2, Jewelers’ gliding alloy 

Red 

. 90.5 

7.9 

3, Pinchbeck 

. Reddish yellow 

. 88.8 

n .2 

4. Oreide (French gold) 

Reddish yellow 

. 90 

10 

5. Talmi gold* 

.Gold 

. 90.70 

8.33 

6. Tlssler's metal, with 1% arsenic . 

.Red 

. 97 

2 

7. Touma 3 ds alloy 

.Yellow 

, . .82.64 

17.46 

8. Ririt sheet bra^ 

Yellow 

. M 

16 

9, Bath metal, similar, etc 

. Yellow 

. ^ 

20 ‘ 

10. Dutch alloy. 

. Yellow 

. 76 

24 

11. Bristol sheet brass 

Bri^t yellow. . 

. 72.8 

27 

12. Brass wire - . 

. ftlght yellow. . 

. 70 

30 

13. Prince’s metal 

Yellow ....... 

. 75 

25 

14. Sheet and wire brass 

Full 3^1Iow 

. 67 

33 

15. Mosaic gold, ordinary brass 

Full yellow. . . . 

. 66.6 

33.3 

16. Bobierre’s metal : 

Full yellow 

. 66 

34 

17. Muntz’s metal.... 

Full ygUow 

. ^ 

38 . 

18, Muntz’s metal 

Full yellow 

, 60 

40 
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Name. 

Color. 

Copper. 

Zinc. 

Tin. 

Lead. 

Iron. 

79. 

Gedge’s metal 

Full yellow. , . . 

GO 

38.5 



1.5 

20. 

Common brass 

■ Pull yellow.. , . 

64 

36 




21. 

Alch's metal 

Full yellow. . . . 

60 

38.2 



1.8 

22- 

French brass (Potin jaune). .. 

Gray yellow . . 

71.9 

24.9 

1.2 

2.0 


23. 

Hamilton’s metal, chrysorln . . . 

Full yellow. . . 

64.5 

32.5 

0.3 

2.7 


24. 

French brass for fine castings . 

Full yellow. . . 

71 

24 

2 

3 


2.'i. 

Sterro metal .... 


55.5 

42 



2.5 

26. 

Hard solder for copper or iron 


.57 

43 




27. 

Hard solder for brass 


50 

50 




28. 

Dipping brass 


53 

47 




29. 

White brass 


34 

66 




30. 

Lap alloy 


12.5 

87.5 





* Also contains 0.97% gold. 




Brass. — Table of Various 

Copper-Zinc Alloys. 


Name. 

Authority. 

Copper. 

Zinc. 

Tin. 

Lead. 

Iron. 

1, 

Brass, English. 

Lavater 

70.29 

29.26 

0.17 

0.28 


2. 

Brass, Heegermuhl. 

Lavater 

70.16 

27.45 

0.79 

0.2 


3. 

Brass, Augsbutg 

havater 

70.80 

27.63 

0.85 



4. 

Brass, Neustadt. 

Kadernatsch. . 

71„36 

28.15 




.5. 

Brass, Romilly 

Chaudet 

70,1 

29.9 




6. 

Brass, unknown 

Karsten . . . . . 

71.5 

28.5 




7. 

Brass, unknown 

. Regnault 

71.0 

27.6 

trace 

1.3 


8. 

Brass,, unknown. 

. Chaudet 

61.59 

35,33 

0.25 

2.86 


9. 

Brass, Stolberg. 

Chaudet 

65.8 

31.8 

' 0.25 

2.15 


70. 

Watch wheels 

Faisst. 

60.66 

36.88 

1.35 


0.74 

n. 

Watch wheels 

Falsst. 

66.06 

31.46 

3.43 


0.88 

12. 

Ship nails, bad 

Ship nails, good 

Percy 

52.73 

41.18 


4.72 


13. 

Percy 

62.62 

24.64 

2.64 

8.69 


14. 

Tombac, English. 

Faisst 

86.38 

13.61 



trace 

15. 

Tombac, German 

. Karsten 

84.0 

15.5 




16. 

Coin of Titus Claudius 

Giraldln 

81.4 

18.6 




17. 

Coin of Titus, 79 A.D 

Phillips 

83.04 

15.84 



0.5 

18. 

Coin of Hadrian, 120 A.D. 

Phillips 

85.67 

10.83 

1.14 

1.73 

0.74 

T9. 

Coin of Faustina, Jn, 165 A.D. Phillips 

79.15 

6.67 

4.97 

9.18 

- 0.23 

20. Antique bracelet, Naumberg 

Goebel 

83.08 

15.38 

1.54 



21. 

Statue of Louis XIV 

. D’Arcet 

91.40 

5.63 

1.7 

1.37 


22. 

Statue of Napoleon 

. D’Arcet 

75 

20 

3 

2 


23. 

Brass for gilding 

. D’Arcet 

82 

15.5 

2.5 



24. 

Brass 

, D’Arcet 

64.5 

32.5 

2.5 



25. 

Brass 

. D’Arcet 

82 

15 

3 



26. Brass 

. D'Arcet 

78 

20 

2 



27. 

Brass, color pale yellow ... 

. Konlg. 

82.33 

16.69 




28. 

Brass, color deep yellow . . . 

. Konlg. 

84.5 

15.3 




29. 

Brass, color red yellow 

. Konlg., 

90 

9.6 




.30. 

Brass, color orange 

. Konlg. 

98.93 

0.73 




31. 

Brass, color copper-red .... 

. Konig. 

99.9 




6.08 

32. Brass, color violet 

. Konlg. 

98.22 

0.5 

trace 


trace 

33. 

Brass^ color green 

. Konig. 

84,32 

15.02 

trace 


0.3 


Machine Brasses 


Copper. Tin. Zinc. Lread. 
Eccentric rings . . 90 7.7 2.3 

Eccentric rings . . 66 1^.5 18.5 . . 

Pumps 84 7 9 

Pumps 84 50 16 ■ 

Kingston valve . . 84.2 10.5 5.3 

Cocks and glands. . 81 3 13 3 


Copper. Tin. Zinc. Lead. 
Paddle-wheel pins . 76.8 17.4 5.8 

Sluice cockwity . . 81 10 

Propeller blades 
and boxes .... r , 57 14 20 

Hydraulic pumps, .81 . . 19 

Propeller shaft liner 80 6.4 14.6 
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Copper. Tin. Zinc. Lead. 
White metal bush 


for propeller. . . 

5 

26 

69 

Cogwheels 

91 


9 

Steam whistles . ■ . 

80 

17 

3 

StufBng boxes . . . 

86 

11 

3 

Mech’l instruments 

82 

13 

5 

Piston rings 

Stevenson’s socket 

84 

2.9 

8.3 

alloy 

Sterro metal for 

19 

31 

19 

ptunps* 

55 

6 

22.5 

V^ve balls t 

87 

12 


* Also contains 16 6% 

iron. 


tAJao contains 1% antimony. 



The following mixtures are employed 
by a large engipeering firm, using scrap 
and new metal : 



Bearing 

brasses. 

Eccentr] 

pumps. 

00 

a 

s 

3 

Cocks ai 
glands. 

Sluice 

cockway 

Copper . . . 

38 

38 

38 

38 

38 

Spelter . . . 

1 

1 

4 

6 

9 

Lead 




1% 


Tin 

7 

4 

3 

1% 


Old metal. 

54 

57 

55 

53 

53 


•o 

« 

M S . 



SPw 

t; ® 

c a 

V C 

0 

ll 

"Sl 

1-^ 

on 



Ha 

5? 

tU ^ 

U r* 

OuU 

Copper . . . 

65 

28 

112 

56 

16 

Tin 

8% 

6H 

14 

12 H 

4 

Spelter . . , 

2% 

7% 


3% 

8 

Old metal.. 

45 

70 

7 

40 

84 


tii It 

xc c % 

St 


Ingot copper . . . 

ll ll 
. 16 ‘16 

£■2 

If 

16 

II 

56 

Block tin. 

2*4-3 

2-3 

6 

Zinc 

% 



Old brass. 

. .. 13 

32 

50 


Hydraulic Pumps. — Ingot copper, 14 
Ib.; zinc, 1% lb.; yellow brass, 3% lb,; 
or spelter, 1% lb. 

White Metal Bush for Pf^peller Shaft 
—Ingot coM>er, 6 lb. ; tin, 84 lb, ; spelter, 
32 lb. 

jBr«w, jButton^l.~(B€ft.) Copper, 8 
parts; zinc, 5 paita. 


2. — (Common.) Ck>pper, 60 parts; zinc, 
40 parts ; tin, 4 parts ; lead, 6 parts. 

3. — Clipper, 129 parts ; zinc, 201 parts. 

Best Red Brass for Fine Castings ^ — 

Copper, 24 lb. ; zinc, 5 lb. ; bismuth, 1 oz. 
Put in the bismuth last, before pouring 
off. 

Hard Brass, for Casting. — Copper, 25 
parts ; zinc, 2 parts ; tin, 4.5 parts. 

Bath ifetal . — A species of brass hav- 
ing the following composition : (1) Zinc, 
3 parts ; copper, 16 parts ; melted togeth- 
er under charcoal. (2) Fine brass, 32 
parts; speller, 9 parts. 

Bobierre's Metal, — This is ordinary 
brass, consisting of ‘66 parts copper and 
34 parts zinc. Bobierre introduced this 
alloy as especially suitable for ships' 
sheathing. 

Bristol Brass. — Copper, 61% ; zinc, 
39%. 

Casting Objects in Brass. — It is 
desired to cast brass objects in sand, It 
is recommended not to make use of al- 
loys containing more than 30% of zinc. 
This is an alloy which furnishes a good 
rolor, casts neatly, and flows well. One 
may add to it either Un or lead without 
seriously modifying its properties. A 
good formula Is one giving 3.20 kgm. of 
copper, 1.36 kgm. of zinc, 120 grams of 
tin and 90 grams of lead. The product 
thus obtained Is capable of great resls^ 
ance, and it may be rendered still harder 
fay slightly increasing the amount of tin. 

French Cast Brass for Fine Castings. 
— 2. — We are familiar with various ar- 
ticles of bronze, so called, statuettes, 
clock cases, etc., made in France, where 
this Industry has attained great perfec- 
tion and extensive proportions. The ma- 
terial, however, is not, In most cases, 
genuine bronze, but fine cast brass. In 
the following table Is gl#en the oomposl- 
tlon of a few mixtures of metals most 
frequently used by French manufactur- 
ers : 

Copper. Zinc Tin, Lead, 

I &.70 33.55 2.50 0.25 

II 64.46 32.44 0.25 2.86 

nt 70.90 24.05 2.00 3.05 

IV 72.43 22,76 1.87 2.95 

Their special advantage is that they 
can be readily cast, worked with file and 
chi^l, and easily ^Ided. 

Chrysocale. — Copper, 9 parts; zinc, 8 
parts; lead, 2 parts. 

Delators AUo]/.— Copper, 80 parts ; 
manganese, 2 zinc, 18 parts; cal- 

cium phosphate, 1 part. It Is rather dlf- 
flcttit to prepdre. Remove the scoria and 
add the Miic just before casting. * 
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Delta Metal.-^An alloy widely used for 
making parts of machinery, and also for 
artistic purposes, Is the so<alled Delta 
metal. This la a variety of brass hard- 
ened with iron; some manufacturers add 
small quantities of tin and lead, also, in 
some cases, nickel The following analy- 
ses of Delte metal (from the factory at 
Dusaeldorf) will show its usual composl- 


tion : 

I. 

II. 

III. 

IV. 

V. 

Copper, . 

55.94 

55.80 

55.82 

54,22 

58.65 

Zinc 

41.61 

40.07 

41.41 

42.23 

38.95 

Lead- — 

0.72 

1.82 

0.76 

1.10 

0,67 

Iron 

0.87 

1.^ 

0.86 

0.99 

1.62 

M’ganese . 

0.81 

0.96 

1.38 

1.09 


Nickel .. 

• 

* 

0.06 

D.16 

o'.ii 

Phosph’s 

0.013 

0.011 

• 

0.02 



♦Slight traces. 

I is cast, II Is hammered. III rolled, 
and rV hot-stamped metal. Delta metal 
is produced by heating zinc very strongly 
in crucibles (to above 900 «C.) and add- 
ing ferro-manganese or “splegeleisen,” 
producing an alloy of 95% of zinc and 5% 
of iron. Copper or brass, and a very 
small amount of copper phosphate, are 
also added. , • 

Fine Brass, — 1, — Copper, 2 parts ; zinc, 

1 part This Is near^ 1 equivalent each 
of copper and zinc, if the equivalent of 
the former metal be taken at 63.2 ; or 2 
equivalents of copper to 1 equivalent of 
zinc, if It be taken, with Liebig and Ber- 
zelius, at 31.6. 

2. ~-<)opper, 4 parts ; zinc, 1 part. An 
excellent and very useful brass. 

3. — This alloy, which possesses prop- 
erties similar to varieties of French 
brass, is prepared In the following pro- 
portions : (1) Copper, 75.7% ; zinc, 
24.3%. (II) Copper, 67.2%; zinc, 32.8%. 
(Ill) Copper, 60,8%; zinc. 39.2%. 
Particular care is requlr^ to prevent the 
zinc from evaporating during the fusing, 
and to this purpose it is customary to 
put only half of It into the first melting, 
and to add the rem^der when the first 
mass is liquid, 

CiWfwff if etola.— Copper, 4 parts ; 
brass (containing 3 parts of copper and 1 
part of »lnc), I jwirt; and 70 parts of 
tin for ead) 80 parts of copper. 

GHUd'Cotored Brass. — Spn. Red brass, 
Dutch gold, tombac, slmilor. Prince’s 
metal, pln^beck, etc. (See (SOLD 
ALLOYS; GOLD SUBSTITUTES.) 

Jfacht's Yellow Jfetal. — This alloy con- 
sists of S3 parts of copper and 25 parts 
of 2lnc. It has a dark golden yellow 
color, great tenacity, and can be forged 

( 


at a red heat, properties which make It 
especially suitable for fine castings. 

JIfaUeable Brasses. — Aich’s, Bobierre’s, 
Macht’s, and Muntz metals, Bristol brass, 
etc. (For composition see under those 
headings.) 

Experiments with malleable brass show 
that all alloys containing up to 58.33% 
of copper and up to 41.67% of zinc are 
malleable. There is In addition a second 
group of such alloys, with 61.54% of 
copper and 38.46% of zinc, which are 
also malleable in heat The preparation 
of these alloys requires considerable ex- 
perience, and is best acctmiplished by 
melting the metals together in the usual 
manner and heating the fused mass as , 
strongly as possible. It must be covered 
with a layer of charcoal dust to prevent 
oxidation of the zinc. The mass becomes 
thinly fluid, and an intimate mixture of 
the constituents is effected. Small pieces 
of the same alloy are thrown into the 
liquid mass until it no longer shows a re- 
flecting surface, when it is cast into in- 
gots in iron molds. The ingots are 
plunged into water while still red hot, 
and acquire by this treatment a very 
high degree of ductility. The alloy, prop- 
erly prepared, has a fibrous fracture and 
a reddish yellow color. 

Medals, Me/al /or,— Copper, 50 parts; 
zinc, 4 parts. 

Miinte Metal. — l. — Copper, 6 parts ; 
zinc, 4 parts. Can be rolled and worked 
at a red heat. 

2. — Composition Tacks for Muntz Metal 
on Ships. — Zinc, 2 parts; tin, 4% parts; 
copper, 43% parts. 

3. — This metal is less affected by sea 
water than pure copper, and was for- 
merly much used for ship sheathing, and 
for making nails and rivets which were 
to come in contact with sea water. At 
the present day it has lost much of its 
importance, since all the larger ships are 
made of iron. It is usually composed of. 
60 to 62 parts of copper and 40 to 38 parts 
of zinc. Yellow' metal, or Muntz metal 
(so called, after its inventor), Is prepared 
with certain ‘precautions, directed toward 
obtaining as fine a grain as possible, ex- 
perience having shown that only a fine- 
grained alloy of uniform density can re- 
sist the actlon-^f sea water evenly. A 
metal of uneven density will wear in 
holes. To obtain as uniform a grain as 
possible, small samples taken from the 
fused mass are cooled quickly, and ex- 
amined as to fracture. If they do not 
show the desired uniform grain smne zinc 
is added to the mass. After it has per- 
meated the whole mass a fresh sample 
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is taken and tested, this being continued 
until the desired result is reached. It is 
scarcely necessary to remark that con- 
siderable experience Is required to tell 
tbe correct composition of the alloy from 
the fracture. T^e mass Is finally poured 
into molds and rolled cold. (See also 
IMITATION (30LD.> 
ifeogen. — Copper, 58 parts ; zinc, 27 
parts ; tin. 2 parts ; nickel, 12 parts ; bis- 
muth, % part : aluminum, % part 
Ornaments. — 1. — Copper, 82 parts ; tin, 
3 parts ; zinc, 18 parts ; lead, 2 parts. 

2. — Copper, 83 parts; zinc, 17 parts; 
tin, 1 part; lead, H part 
Potin. — Copper, 71.9% ; zinc, 24.9% ; 
tin, 1.2%; lead, 2%. 

Rolled Brass. — Copper, 32 parts; zinc, 
10 parts; tin, 1 to 5 parts. 

Rollers ond Scrapers for Calico Print- 
ing. — For this purpose a metal is re- 
quired that is sufficiently soft to be 
worked liy tools, and hard enough to re- 
sist the wear to which It is subjected in 
practice. Another important desideratum 
is that the metals should be capable of 
resisting the corrosive action of the liquids 
with which they come In contact Hau- 
vel considers a bronze having the follow- 
ing composition the best material for the 
rollers : Copper. 84 ; . tin, 14 ; zinc, 2. 
Another alloy which is used consists of 
zinc. 78.5 ; tin, 15.8 ; copper, 5.6, 


Copper. Zinc. Tin. 
French scrapers ... 78.75 12.50 8.75 

Fnglish scrapers .... 80.50 11.50 8.00 

German scrapers 85.30 9.80 4.90 


Sheet Brass (for Sheet and Wire ). — 
In the preparation of brass for the manu- 
facture of wire, an especially pure qual- 
ity of copper must be used ; without this, 
all elTorts to produce a suitable quality 
of brass will be in vain. That pure cop- 
per is indispensable to the manufacttu'e 
of good, ductile brass, may be seen from 
the great difference in the composition 
of the various kinds, all of which answer 
their purpose, but contain widely vary- 
ing quantities of copper and zinc. The 
following table shows the composition of 
some exceUeht qualities of brass suitable 
for making ^eet and tvire : 


Copper. Zinc. Lead Tin 
Brass sheet % % % % 

Jemmapes 64.8 33.7 1,4 0.2 

Stolberg 64,8 32.8 2,0 0.4 

RomUly 70.1 29.26 0.38 0.17 

Rosthom, Vienna . 68,1 31.9 

Rothhom, Vienna . 71.5 28.5 

Ros^cwn, Viema . 71.i 27.6 1.3 — 

laerlohn t RomUly 70.1 26.9 


Copper. Zinc. Lead. Tin. 

Ludenscheld 72.73 27,27 

(Brlttie) 63.66 33,02 3.52 .... 

Hegermuhl. 70.16 27.45 0.79 0.20 

Okcr 68.98 29.54 0.97 .... 

Brass wire. 

England 70.29 29.26 0.28 0.27 

Augsburg 71.89 27.63 0,85 . . 

Neustadt 70,18 27.45 0.2 0.76 

Neustadt 71.36 28.15 . . 

Neustadt 71.6 28.5 

Neustadt 71.0 27.8 

, (GkKxl quality) — 65.4 34.6 

(Brittle) 65.5 32.4 2.1 .... 


For wire and sheet 67 32 0.6 0,5 

As the above figures show, the percent- 
age of zinc in the different kinds of brass 
lies between 27 and 34. Recently, alloys 
containing a somewhat larger quantity 
of zinc have been used. It having been 
found that the toughness and ductility of 
the brass are increased thereby without 
injury to Its tenacity. Alloys containing 
up to 37% of zinc possess a high degree 
of ductility in the cold, and are well 
adapted for wire and sheet. 

Statvary Metal. — Copper, 91.4 parts ; 
zinc, 5,53 parts ; tin, 1.7 parts ; lead, 1.37 
parts. Or, dbpper,, 80 parts; tin, 20 
parts. 

Sterro MeUU . — The alloy called sterro 
metal may properly be considered in con- 
nection with Alch's metal, since its con- 
stituents are the same, and Its properties 
very similar. TTie principal difference be- 
tween the two metals is that sterro metal 
contains a much larger amount of iron. 
The composiUon of this alloy, which Is 
sure to have an Important part in the 
future development of the metal Industry, 
varies considerably with different manu- 
facturers. Two varieties of excellent 
quality are the product of the Rosthom 
factory, In Lower Austria — copper, 65.33 
parts : zinc, 41.80 parts ; Iron, 4J6 parts ; 
and the English sterro metal (Gedge's 
alloy for ship sheathing), copper, 60 
parts; zinc, 38.125 parts; iron, 1.5 parts. 
The great value of this alloy lies In Its 
strength, which is equaled only by that 
of the best steel. As an Illustration of 
this, a sm>ught-lron pipe broke with a 
pressure of 267 atmospheres, while a sim- 
ilar pipe of sterro metal withstood the 
enormous pressure of 763 attiMupheres 
without craddng. Besides its remarkable 
strength, it possesses a high degree of 
elasticity, and is, therefore, particularly 
suitable for purposes whi<h require the 
combination of ttiese two qualities, such 
as the construction of. hydraulic cylin- 
der. It la well known that thase cylln- 
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dera, at a (»rtain pressure, begin to 
sweat; that Is, the Interior pressure is 
so great that the water permeates thro^h 
the pores of the steel With a sterro- 
metal cgrlinder, the pressure can be con- 
siderably Increased without any moisture 
being perceptible on the outside of the 
cylinder. Sterro metal can be made even 
more hard and dense, if required for spe- 
cial purposes^ but this is effected rather 
by mechanical manipulation than by any 
change in the chemical composition. If 
rolled or hammered in heat, its strength 
is increasecl and It acquires, In addi- 
tion, an exceedingly high degree of te- 
nacity. Special care Tnust be taken, how- 
ever, to hammering not to overheat the 
metal, as in this case it would become 
brittle, and might crack under the ham- 
mer. Sterro metal is especially suitable 
for all the purposes for which the so- 
called red metal has been in the pa^t 
almost exclusively used- Axle bearings, 
for example, made of sterro metal, have 
such excellent qualities that many ma- 
chine factories are now using this mate- 
rial entirely for the purpose. 

Tisster^s Metal . — This alloy differs from 
the ones previously describJ^ in contain- 
ing arsenia It Is of a beautiful tombac 
red color, and very hard. Its composi- 
tion varies a great deal, but the peculiar 
alloy which gives the name is composed 
of 97 parts of copper, 2 parts of zinc, 
and 1 or 2 parts of arsenic. It may be 
considered a brass with a very high per- 
centage of copper, and hardened by the 
addition of arsenic. It is sometimes used 
for axle bearings, but other alloys are 
equally suitable for this purpose, and are 
to be preferr^ on account of the ab- 
sence of arsenic, which is always danger- 
ous. 

Tobin Bronze.— This alloy Is very sim- 
ilar in composition and properties to 
Delta metal Some analyses are given : 



I. 

IL 

ni. 

IV, 

Copper .... 

61.203 

59.00 

61.20 

82.67 

Zinc 

27.440 

38.40 

37.14 

3,23 

Tin 

0.906 

2.16 

0.90 

12.40 

Iron 

0.180 

0.11 

0.18 

0.10 

Lead 

0.358 

0.31 

0.35 

2.14 

Silver 




0.07 

Phosphorus 




0.005 


The alloy marked IV Is called to com- 
merce d^xldlzed brotuie. 


CompoaiUons of Sheet Brass 
Copper. Zinc. Tin. 

92.7 4,6 2.7 

91,6 S.4 

90 10 

85,5 14.5 


(Gold) 


Coj,|er. 

Zinc. 

17 

Tin. 

Lead. 

79.5 

- 20 


0.5 

76 

24 



75 

25 



73.5 

26.2 

0.3 


70 

30 



68 

32 



67 

.32 

0.5 

0.5 

66 

34 



65 

35 




1. — Solder for Brass. — Syn. Hard Sol- 
der. Brass, 12 parts; zinc, 6 parts; tin, 
1 part ; melted together. 

2. — Brass, 2 parts ; zinc, 1 part. 

3. — Very strong. Brass, 3 parts ; zinc, 
1 part. 

1. — Turner's Brass. — Brass, 98 parts ; 
lead, 2 parts. ' The addition of lead im- 
proves the brass for the use of the turner, 
but lessens its malleability. 

2. — Copper, 32 lb. ; zinc, 10 lb. ; lead, 
1 lb. 

3. — Red Brass. — a. — Copper, 24 lbs. ; 
zinc, 5 lbs. ; lead, 8 oz. Put in th^ lead 
last, before pouring off. 

b. — Free, for Turning. — Copper, 160 
lb.; zinc, 50 lb.; lead, 10 lb.; antimony, 
44 oz. • 

4. — Yellow Brass (common article). — 
Copper, 20 lb. ; zinc, 10 lb. ; lead, l to 5 
oz. Put in the lead last, before pouring 
off. 

White Brasses, — Below are given pro- 
portions for white brasses, as they are 
called. They cab all be melted on a good 
hot fire; but a coke stove, in which a 
slight blast could be obtained, would be 
better still ; 


12 3 4 

Lead .... 70 42.5 37.5 

Zinc 82 42.5 

Tin . . 37.5 

Antimony 20 IX 15 25 

Copper . . 10 7 


84 

84 


66,7 90 85 . . 
U.l 7 10 16 
22.2 3 5 .. 


Ordinary brass can be melted over an 
ordinary open Are.. 

Wire, Brass for.— For wire, an alloy of 
72 parts of copper and 28 parts of zinc 
is commonly used ; this alloy must be aft- 
erward hardened by temperli^. 

Yellow Brass.— Zinc, 30 parts ; copper, 
70 parts ; to small pieces. 

GOLD 

Aluminum and Gold Allot /. — ^This al- 
loy. called Nuremberg gold, is used for 
making cheap gold ware, and is exceUent 
for this purpose, as its color is exactly 
that of pure gold, and does not chan|^ 
in the air. ArUcles made ot Nuremberg 
gold need no gilding, and retain th^ 
color under the hardest usage-; even ttoq 


< ®T ) 



Alloys and Amalgams 


(Gold) 


fracture of this alloy shows the pure 
gold color. The composition is usually 
90 parts of copper, 2.5 parts of gold, and 
7.5 parts of aluminum. 

Chains, Alloy for. — 1. — Fine gold, 11 
dwts. 6 gr. ; fine silver, 2 dwts. 5 gr. ; 
fine copper, 6 dwts. 13 gr. 

2.'--^Flne gold, 1 oa. ; fine silver, 9 dwts. ; 
fine coi^r, 8 dwts. 

Colored Gold . — ^The alloys of gold with 
co{H>er have a re<bllsh tinge, those of gold 
with silver are whiter, and an alloy of 
gold, silver and copper together is dis- 
tinguished by a greenish tone. Manu- 
facturers of gold ware make um of these 
different colors, one piece being frequently 
composed of several pieces varying 
color. Below are given some of these 
alloys, with their colors : 


1— 

Cod- 


Cad- 


Gold. Silver, per. 

Steel 

mium. Color 

2 to6 

1.0 



Green 


75.0 

16.6 


8.4 

Green 


74.6# 

11.4 9.7 


4.3 

Green. 


75.0 

12.5 12.5 


12.5 Green 


1.0 

2.0 



Pale yellow 

4.0 

3.0 1.0 



Deep yellow 

1A.7 

7.0 6.0 



Deep yellow 

14.7 

3.0 

9.0 4.0 

1.0 1.0 



Dero yellow 
light red 

10.0 

1.0 4.0 



light red 

1.0 

1.0 



Blight 

red 

1.0 

2.0 



Blight 

red 

30.0 

3.0 

2.0 


Gray 


4.0 


1.0 


Gray 


29.0 

11.6 


- A. - 

Gray 


1 to 3 


1.0 


Blue 






S 

E 




u 


s 



u 

V 

a 

£ 

i 

Color. ^ 

> 

m 

& 

o 

Iror 

Plai 

•o 

6 

White 

lOO 




White 




.. 100 


Gray . 

.... 85.7 

8.6 


5.7 ., 


Gray 

83.3 



16.7 .. 


Gray 

.... 72.5 

27.5 




Green 

.... 75 

25 




Green 

.... 75 

16.6 



BA 

Green 

.... 74.6 

11.4 

'9.7 


443 

Green 

.... 75 

12.6 



12.5 

Pale yellow 91.67 

8.33 




Pale yellow 91.67 
Very pale. 50 

60 


8,33 . 


Yellow 

...100 





Dec^yettowOO 


la 



De^ yellow S3 

25 

22 



Red .. 

.... 76 


25 



Dark red.. 50 


50 



Dark red.. 26 


76 



Blue . 

.... 75 



25 


Bhie . 

.... 66.7 



33.3 .. 


Jap’eseblue 






gold . ..ItolO .. 99tp90 


(Gold) 


3. — ^Blue Gold. — (Sold, 750 parts ; iron, 
250 parts. Prepared by dippi^ iron wire 
into molten gold, then casting, hammer- 
ing, and passing through a draw plate. 

4. — Gray Gold Alloy.— Gold, 94 p^rts ; 
iron, 6 parts ; or 95.5 parts of gold united 
with 4.5 parts of iron, 

5. — Green. — ^To make green gold, melt 
together 19 gr. of pure gold and 5 gr. <»f 
pure silver. The metal thus prepared has 
a beautiful green shade. 

Copper-Gold Alloy. — Copper, 800 parts; 
platinum, 28 parts ; tungstic acid, 20 
parts ; melted in a crucible, under a flux, 
and the melted mass poured out into alka- 
line water, so as fb granulate it It Is 
then melt^ together with 170 parts of 
gold. 

Enameling Gold. — 1.— Fine gold, 1 oz. ; 
fine silver, 1 dwt. 12 gr. ; fine copper, 2 
dwts. 12 gr. 

2, — ^Flne gold, 1 oz. ; fine silver, 9 
dwts. 12 gr. ; fine copi)er, 7 dwts. 12 gr. 

FeutUe Morte (dead leaf).^Gold, 700 
parts ; silver, 300 parts. 

Fine Gold. — Gold, 750 parte ; silver, 250 
parts. 

(rTflin, Gold, CupeUed. — Gold, 1 part ; 
silver, 3 parts ; melted together, and 
poured In a small stream Into water, the 
silver being afterward dissolved out by di- 
gestion in boiling nitric acid, and the 
grains, after being well washed in water, 
heated to redness in a crucible or cupel. 
Used to make preparations of gold. 

Horology, Alloy for. — 1.— The follow- 
ing alloy, ^ted for the sockets of pivots 
of watches, vms invented by Mr. Bennett 
It consists of gold, 31 parts; silver, 19 
'parts ; a>pper, 30 parte ; palladium, 11 
parte. He states that this alloy melts at 
a lower temperature than gold, and is 
harder than hammered Iron. It has a red- 
dish brown color, Is as fine-grained as 
steel, and works as easily as brass, but 
Its friction Is much slighter than on ordi- 
nary pivots. Its most valuable property 
is toat the oil it absorbs is not decom- 
posed, but remains pure in a fluid state. 
It has still greater advantages over sock- 
ets of fine stone, as it is not apt to broak, 
is susceptible of a high polish, and IS less 
costly tfkan hard stone, 

2. — Jewelers’ Gold. — This term la ap> 
plied to alloys of gold used for trinkets 
and Inferior articles of jewelry, ranging 
from 3 or 4 carats fine upward. The low- 
est alloy of this class Is formed of copper, 
16 parte; silver, 1 to IH parts; gold, 2 
to 3 parte; melted together. 

3. — Jewelry Ctold.— Gold, 38.85 ; silver, 
5,7 ; copper, 10,20, 

Non-Uaffnetic Alloy,~-ThiM is used In 
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some of the Swiss watches to take the 
place of steel in the hair springs. It is 
composed of equal parts of gold and pal- 
la^um, copper about 15% of the whole, 
and a trace of rhodltun and manganese 
are added; this may vary from 1-lOth 
of 1% to 6% of each. The cdpper and 
manganese are first added, 

Kvmberg Gold . — (See Aluminum and 
Geld.) 

PaUadittm. — l^An alloy of palla- 
dium 20 parts, gold 80, Is white, hard 
as steel, undiangeable in the air, and 
can, like Gie other alloys of palladium) 
be used for dental nurposes. 

2 . — ^Alloys of gold, copiwr, silver, and 
palladium have a brownish color and 
are as hard as iron. They are some- 
times (although rarely) used for &e 
bearings for the pivots of the wheels of 
line watches, as they cause less frictiott 
than the jewels commonly used for the 
purpose, and do not rust in the air. The 
composition used in the Swiss and Eng- 
lish watch factories consists usually of 
gold 18 parts, copper 13, silver 11, and 
•palladium 6. 

Red Gold. — Gold, 750 parts ; copper, 
250 parts. 

Ring Gold . — Coin gold, 49.6 parts ; sil- 
ver, 12.3 parts ; refined copper, 23.6 parts. 

Shakdo . — This is a famous Japanese 
alloy. It Is composed of copper and gold, 
the proportions of the latter being va- 
riable, being from 2 to 8%. 

TfUmi Gold . — The name of talml gold 
was first applied to articles of Jewelry, 
chains, earrings, bracelets, etc,, brought 
from Paris, and distinguished by beauti- 
ful workmanship, a low price, and great 
durability. Later, when this alloy had 
acquired a considerable reputation, arti- 
cles were Introduced under the same 
name, but really made of other metals, 
and which retained their beautiful gold 
color only as long as they were not used. 
The fine varieties of talml gold are man- 
ufactured from brass, copper, or tombac, 
covered with a thin plate of gold, com- 
bined with the base by rolling, under 
strong pressure, The plates are then 
rolled out by passing through rollers and 
the coating not oi^ acquires considerable 
density, but adheres so closely to the base 
that the metal keep Its beautiful ap- 
pearance for years. Of late, many arti- 
cles of tsirn* gold are brought into the 
market whose gold coating is produced by 
electroplating and^ In many cases so 
thin that hu4 rubbing wlU bring through 
the color of the iMise. Such articles of 
course, are not durable. In genuine talml 
gold, the coating, even though It may be 
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thin, adheres very closely to the base, 
for the reason that the two metals are 
actually Joined by the rolling, and also 
because alloyed gold is always used, which 
is much harder than pure gold. The pure 
gold of electroplating is very soft The 
composition of some varieties of talmi 
gold are here given. It will be seen that 
the content of gold varies greatly, and 
the durability of the alloy will, of course, 
correspond to this. The alloys I, n and 
III are genuine Paris talmi gold ; IV, V 
and VI are electroplated imitations and 
VII Is an alloy of a wrong composition, 
to which the gold does not adhere finniy : 

Cop- I. II. in. IV. V. VI. VU. 
per 89.88 90.79 90.00 90.69 87.48 93.46 86.4 
Cop- 
per 88.16 83.1384.55 ... 

Zinc 9.32 8.33 8.9 88.9712.44 6.6012.2 
Zinc 11.42 16.97 15.79 . . 

rvir. 1 1 


iron . - v.o 

Gold 1.03 0,97 0.91 0.5 0.3 0.05 ... 

White Gold, Electrum .. — Gold whitened 
by addition of silver. 

Yellow Gold, Antique.^Pvae gold. 
Imitation Gold Alloys. 

1. — Gold Dutch, Mannheim gold, mosaic 
gold, ormolu, pinchbeck, Prince’s metah 
red brass similar, tombac. These names 
are applied to several varieties of line 
gold-colored brass, differing slightly in 
tint, and In the prdportions of copper and 
zinc. At the celebrated works of Hegcr- 
muhl, near Potsdam, the proportions, cop- 
per 11 parts to zinc 2 parts, are employed 
to produce a ■ metal which is afterward 
rolled into sheets for the purpose of mak- 
ing Dutch leaf gold. This alloy has a 
very rich, deep gold color. Its malleabil- 
ity is so remarkable that it may be beaten 
out into leaves not exoeedhig 1-52900 
inch in thickness. 

2. — The Imitation gold alloys of differ- 

ent shades of yellow, dark, pale, or green- 
ish, are extensively used for cheap gold- 
colored coatings. 'Rie principal places 
where this special industry is carried on 
are Vienna, Nuremberg, and Purth, and 
it Is usually pursued In connection with 
the manufacture of bronze powder. The 
composition of these allgya varies from 77 
to 85 parts of copper and 23 to 16 parts 
of zinc. . , . 

The metals are melted In graphite cru- 
cibles, and kept fluid for some tinm, in 
order that the alloy may become perfectly 
uniform. It is then cast bito semi-ciTCtt- 
lar Ingots about 23 V4 inches long and % 
of an inch In diameter. These ingots 
are roUed cold into strips about the thick- 
ness of ordinary writing paper. Each 
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strip is folded together so hs to form a 
package about 23H inches long. This is 
beaten under a hammer set in motion 
by a motor, into a ribbon about 3^ 
inches wide. The very thin strips ob- , 
mined in this way are cut up Into pieces, 
which are again hammered until they 
begin to tear at the ed^res, about one 
thousand of them being placed together 
for this operation. They are then cut 
into square leaves, which are placed be- 
tween parchment leaves and beaten under 
a rabidly moving hammer until they are 
about 5% Inbhes square. Each of the 
leaves is now cut into four squares of 
equal size, whirii are again beaten be- 
tween parchment leaves, In the same man- 
ner as genuine gold leaf, except that the 
process is not usually carried so far, In- 
asmuch as this would entail too much 
labor and expense for a cheap material. 
The beaten metal is placed In books of 
tissue paper, which has previously been 
lightly rubb^ with colc<^ar, to prevent 
the leaf metal from adhering. The brau- 
tiful color of leaf metal may be pre- 
served for some time by a coating of thin 
varnish, colorless or pale yellow. By add- 
ing a small quantity of a pufe color- 
aniline colors being especially good — the 
color of the leaf metal may be changed 
to red, green, violet, etc. 

3. — ^An alloy used a substitute for 
gold and said to be uon-oxldizable was 
found by the inventor to contain : copper 
94.8, zinc 2.8, lead 0.67 and Iron 1.34 
per cent The Inventor recommends to 
cUp the articles in dilute nitric acid, then 
to swill and dry, then to polish ; and 
claims that they will keep their color for 
a long time. 

4. — The following recipes for metals re- 
sembling gold are said to produce a metal 
which will so nearly approximate the gen- 
uine as to almost de^ detection without 
a resort to thoroi^ tests : Fuse, to- 
gether with saltpeter, sal ammoniac and 
powdered charcoal, 4 parts platinum, 2% 
parts pure copper, 1 “part pure zinc, 2 
parts block tin, and parts pure lead. 
Another good receipt calls for 2 parts 
platinum, 1 part silver, and 3 parts cop- 
per. 

5. — The Western Jeweler gives the fol- 
lowing formula : 

Take 100 parts (by weight) of pure 
copper, 14 parts zinc or tin, 6 parts mag- 
nesia, 56 parts sal ammo^c, IB parts 
quicklime, 9 parts (ream of tartar. Melt 
the coppo*, and add gradual^ the mag- 
nesia, sal amnumfac, quicklime, aiul cream 
of tartar, each by In the form of 
powder. Stir the whole for half an hour, 
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and the zinc or tin in sonail pieces, and 
stir again till the whole is melted. Cover 
the crucible, and keep the mixture in a 
molten condition for 35 minutes. Re- 
move the dross, and pour the metal hito 
molds. It has a fine grain, is malleable, 
and does not easily tarnish. 

6. — Pure copper, 100 parts; zinc, or, 
preferably, tin, 17 parts ; magnesia, 6 
parts ; sal ammoniac, 3.6 parts ; quick- 
lime, 1.8 parts; cream of tartar, 9 parts. 
The copper is first melted, then the mag- 
nesia, sal ammoniac, lime and tartar are 
added, separately and by d^frees, in 
the form of powdej: ; the whole la now 
briskly stirred for about half an hour, so 
as to mix thoroughly ; and then the zinc 
Is added in small grains by throwing It 
on the surface and stirring till it Is en- 
tirely fused ; the crucible Is then covered, 
and the fusion maintained for about 35 
minutes. The surface is then skimmed 
and the alloy is ready for casting. It 
has a fine grain, is malleable, and takes 
a splendid polish. Does not corrode read- 
ily, and for many purposes is an excel- 
lent substitute for gold. When tarnished, • 
Its hrilUancy can be restored by a little 
acidulated water. 

Gold Bronze . — In the case of articles 
whOTe a beautiful color Is desired at lit- 
tle expense, it would scarcely be practi- 
cable to use genuine gold for a coating ; 
and an effort must be made to give the 
alloy Itself a color resembling as closely 
as possible that of gold. A mixture which 
meets this requirement remarkably well 
is composed of coM>or, 90.5 parts ; tin, 
6.5 parts; zinc, 3 parts. Its beautiful 
gold color is not affected by air alone, but 
Is quickly destroyed by exposure to air 
and water together. To retain the color, 
therefore, articles made from it may be 
kept standing In a room, but not exposed 
to the weather. Under the Influence of 
air and moisture combined they become 
covered, in the course of time, like all 
genuine bronzes, with the characteristic 
green coating known as genuine patina, 
highly esteemed in bronze articles for its 
effect In bringing out the beauty of the 
contours. 

Chryfochalk or Gold Copper.— 
Chryso^lk Is similar in comp^tlon to 
Mahnhelm gold. 


j. 11. 

Copper 90.6 58,68 

Zinc 1.9 tt-22 

Lead 1.6 1.90 


In colbr it resembles gold, but quickly 
loses Its beau^ if expo^ id the air, on 
account of the oxidation of the copiper. 
It can, however, be k^t Inrlght for a long 
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time by a coating ot colorless varnish^ 
which excludes the ialr and prevents oxi- 
dation. Chrysochalk is used for most of 
the ordinary Imitations of gold. Cheap 
watch dialDs and Jewelry are manufac- 
tured from lt» and it la widely used by 
the manufacturers of imltatlon-bronze or- 
naments. • 

2.-'Another mixture called chrysochalk, 
also distinguished by a beautiful gold 
color, is composed of copp^, 95 parts; 
tin, 5 parts. 

Copper and AnUmony, Process for PrO’ 
dudng GcMlihe Alloy from.-r-Thia inven- 
tion, patented in Qecpiany, covers a me- I 
talllc alloy, to take the place of gold, 
which, even if exp<^ed for some time to 
the action of ammontacal and acid va- 
pors, does not oxidize or lose its gold 
color. It can be rolled and worked like 
i^ld, and has the appearance of genuine 
gold without containing the slightest ad- 
mixture of that metal, besides being much 
cheaper than other precious and semi- 
precious metals as well as the compounds 
and alloys used as substitutes for precious 
metals. The alloy consists of copper and 
antimony In tile approximate ratio of 100 
to 6, and is product by adding to molten 
copper, as soon as It has reached a oer^ 
tain degree of heat, the said percentage 
of antimony. When the antimony hM 
likewise melted and entered into intimate 
union with the copper, some charcoal 
ashes, magnesium and lime spar are added 
to the mass when the latter Is still in 
the crucible. Although the action of this 
material admixture of flux is not entirely 
explained, the alloy l<»es thereby a cer- 
tain porosity otherwise present, and an 
exceedingly great density of the cast metal 
is obtained. Same can now be rolled, 
wrought, hamihered, and soldered like 
gold, and when policed has the appear- 
ance of genuine gold, while being consid- 
erably firmer than the latter. 

Factitiotts Gold. — 1. — Chopper, 16 parts ; 
platinum, 7 parts ; zinc, 1 part ; fu^ to- 
gether, This alloy resembles In color gold 
of 16 carats fine, or two-thtrds, and will 
resist the action of nitric acid, unless very 
concentrated and boiling. 

2— The alloy has about the color of 8- 
carat gold; Silver, platinum. 

32,02%; copper (by difference), 66.60%. 
Strong, boiflng nltrio add has apparently 
no action cm It, even when left in the add 
for some 

J’ewelry, Common. — 1,— Refined copper, 
3 parts; old Bristol bronze, 1 part; tin, 
35 parts for every 100 parts of pepper, 
^ tin beiivs replaced by a compound of 


lead, and antimony when a fine polish is 
needed. * 

2. — The following forms a fusible, mal- 
leable metal, easily worked a silver' 
smith, resisting oxidation, and capable of 
being soldered : Copper, 720 parts ; nickel, 
125 parts ; bismuth, 10 parts ; zinc, 00 
parts ; soft iron, 20 parts ; tin, 20 parts. 

3. — Sauvage has Introduced the follow- 

ing alloy : tapper, 58 parts ; zinc, 27 
parts ; ^ckel, 12 parts ; tin, 2 parts ; 
alumina, 0.5 part ; bismuth, 0.6 part. The 
ingredients are fused separately, mixed, 
and the whole Is run down into a homo- 
geneous mass, which is silvery, sonorous, 
malieable, ductile, tenacious, polishes well, 
and does not tarnish. * 

4. — As a silvery-looklng alloy, Parkei* 
recommends : Copper, 70 parts : manga- 
nese, 30 parts ; zinc, 20 to 35 parts. Or, 
if not needing to be subjected to high tem- 
perature : Copper, 49 parts ; manganese, 
21 parts ; iron, 5 to 10 parts ; zinc, 6 to 
10 parts. The solder used for It contains : 
Copper, 7 parts; manganese, 3 parts; sil- 
ver, 1 to 2 parts. 

5. ~Cheap 4-carat gold. CJopper, 9 
parts ; gold, 2 parts ; stiver, 1 part 

Leaf Brews.— l.“Thls alloy Is also 
called Dutch gold, or imitation gold leaf. 
It is made of copper, 77.75 to 84.5 parts ; 
zinc, 15.5 to 22.25 parts. Its colm: Is 
pale or bright yellow or greenish, accord- 
ing to the proportions of the metals. It 
has an unusual degree of ductility. 

2. — Deep gold. Pure gold Pale gold. 

Copper .... 84.5 78 76 

Zinc 15.5 22 14 

Deep gold. Deep gold. Gold. 

; Copper 91 86 83 

I Zinc 9 14 17 

(Reddish) (Dark (Bright 
yellow) yellow) 


Mannheim Gold or Simllor.— Mannheim 
gold Is composed of copper, zinc and tin, 
in proportions about as follows ; 



I, 

II. 

III. 

IV, 

Ctopper , . 

. . 83.7 

89.8 

88.9 

75 

Zinc 

. . 9.3 

9.9 

10.3 

25 

Tin 

. . 7.0 

0.6 

0.8 



It has a fine, yellow color, and was for- 
merly much u^ in making buttons and 
pres^ articles resembling gold. Later 
alloys, however, surpass it In color, and 
it has fallen somewhat into i^suse. One 
variety of Mannheim goW, so called, con- 
tains 1.40 parts of brass (composition, 
3 Cu, 1 Zn) to 10 parts of copper and 
0.1 ^t of dnc. 

Mock Gold.— 1.— Copper, 16 parts; 
platinum, 7 parts ; ginc, 1 part- 
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2- — Copper, 100 parts ; tin, 17 parts ; 
magnesia,* 6 parts; sal ammoniac, 3.8 
parts; quicklime, 1.8 parts; bltartrate of 
potash, 9 parts. The copper is melted 
first, and the magnesia, ammonia, lime 
and potash are successively added, in 
small quantities; finally the tin Is intro- 
duced in fragments, and the whole fused 
for 35 minutes. 

Mosaic GoXd, ChrysoriTi, Hamilttm's 
Metal . — ^The above names are applied to 
an alloy composed, with sllgtit deviations, 
of 100 parts of copper and 50 to 55 parts 
of zinc. It has a very beautiful color, 
closely resembling that of gold, and Is 
distinguished by a very fine grain, which 
makes it esp^ially suitable for the manu- 
facture of castings which are afterward 
to be gUded. The best method of obtain- 
ing a thoroughly homogeneous mixture of 
the two metals Is to first put into the cru- 
cible one-half of the zinc to be used, place 
the copper upon it, and fuse the mixture 
under a cover of borax at as low a tem- 
perature as possible. Have ready the oth- 
er half of the zinc, cut into small pieces, 
and heated almost to melting, and when 
the contents of the crucible are liquid 
throw It In, a small portion at a time, 
stirring constantly to effect as intimate 
a mixture of the metals as possible. 

Oreide or Oroide, French Gold . — The 
so-caUed French gold, when polished, so 
closely resembles genuine gold in color 
that it can scarcely be distinguished from 
It. Besides its beautiful color it has the 
valuable properties of being very ductile 
and tenacious, so that it can easily be 
stamped Into any desired shape; It also 
takes a high polish. It is frequently used 
for the manufacture of spoons, forks, etc., 
but is unsuitable for this purpose on ac- 
count of the large amount of copper con- 
tained in it, rendering it injurious to 
health. The directions, fbr preparing this 
alloy vary greatly. The products of some 
Paris factories show the following com- 
position : 


1 . II. m. 

Copper 90 80.5 86.21 

Zinc 10 14.5 31.52 

Tin 0.48 

Lron 0.24 


A iqiedal receipt for oretde is the fol- 
lowing: Melt 100 parts of copper, and 
add, with constant stirring, 6 pai^ of 
magnesia, 3.6 parts of sal ammoniac, 1.8 
parts of lime and 9 parts of crude tartar. 
Stir agahi thorou^ly, and add 17 parts 
of granulated zinc, and after mixing it 
with the copper by vigorous stirring, keep 
the alloy hquld for one hour. Then care- 


(Gold Imitations) 


fully remove the cover of froth and pour 
off the alloy. 

Ormolu, Or Jf The French name 
for this alloy is obviously Incorrect, inas- 
much as it is not cast gold, but really a 
gold-colored bronze, related in its com- 
position to that variety known as statu- 
ary bronze. It serves manifold purposes 
in industrial art, being used for statu- 
ettes and articles of ornament, as well as 
for candlesticks, inkstands, etc. An In- 
teresting application of It is in the manu- 
facture of articles to be enameled. The 
enamel is placed in shallow cavities chis- 
eled in the surface of the bronze, and 
melted by heating the latter. The edges 
of the cavities separate the different col- 
ors of the melted glass, and the articles, 
after heating, appear coated with the 
closely adhering enamel. This work is 
known by the French name of “ email 
cloisSOnne.’’^ Cloisonne articles were first 
introduced into European countries from 
China, but at the pr^nt day the- Euro- 
pean work as far surpasses the Chinese as 
in the case of porcelain. 

Heal ormolu Is in itself of a pure golden 
ypllow color, and therefore requires hut 
little gold for gilding. It is composed of 
copper, 58.3 parts ; tin, 16.7 parts ; zinc, 
25.3 parts; and is tised for the finest 
bronze articles of luxury. 

“Pinchbeck. — 1.-— -Pinchbeck was first 
manufactured in England. Its dark gold 
color is the best imitation of gold alloyed 
with copper. Being very ductile, It can 
easily be rolled out into thin plates, which 
can be given any desired shape by stamp- 
ing. It does not readily oxidize, and thus 
fulfils all the requirements for making 
cheap Jewelry, which is its principal use. 
It is composed of copper and zinc, or 
copper, zinc and bra^, in the proportions 


given : 

I. It 

Copper 88.8 93.6 

Zinc 11.2 6.4 

or 

Copper 2.0 1.28 

Zinc 0.7 

Brass 1.0 0.7 


2.— CJopper, 5 lb. ; zinc, 1 lb. 

Platinor . — ^Thls Is a name given to cer- 
tain alloys containing platinum of a 
golden yellow color, and cmisisting of 
platinum, copper, silver, zinc and nick^. 
An alloy of the color of gold, and said 
to be quite constant In air, is prepared 
as foUenra ; Melt 10 parts of silver with 
45 parts of copper, then add 18 parts of 
brass and 0 parts of nickel. The t^n- 
perature must then be ralsM to the h^- 
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est pitch and 18 parts of platinum black 
added. , 

PlaHnvm and Copper, — 1, — GoldetirYel- 
low Alloys of, — Alloys whose composition 
is such that they resemble pure gold In 
color are well suited to the manufacture 
of jewelry and other ornamental articles, 
lliey can be prepared for about twice 
the cost of silver, and are not only much 
cheaper than gold, and equally beautiful 
in color, but considerably more durable. 
The composition of these alloys of plati- 
num and copper, employed in making Jew- 
elry, varies exceedingly, A few of the 
compositions are hei« given : 


I. n. in. IV. 

Platinum 2 20 7 a 

Copper 5 16 13 

Zinc 1 

Silver 1 20 

Brass ^ 2 240 

Nickel 1 120 


The alloy numbered IV, called Cooper's 
gold, is most excellent for manufacturing 
Jewelry, since Its color cannot be distin- 
guished from that of 18-carat gold, even 
by close comparison, It can be drawn 
out without difficulty to the finest wire, 
and rolled into very thin sheets. 

2. — Other alloys of the same nature are 
composed as follows : 


Platinum 
Copper . 
Zinc . . . 


t II. III. IV. 

15 16 7 6 

10 7 16 23 

111 .. 


The successful preparation of these al- 
loys depends upon one condition, namely, 
that the metals shall be entirely free 
from iron. If this is not the case, the 
alloys will indeed show the requisite color, 
but wlU be too hard, and so brittle that 
they cannot be drawn out in^ thin sheet 
or fine wire. It has been found by ac- 
curate experiment that a very small per- 
centage of iron is sufficient to lessen the 
ductility considerably; an 8-1000 part of 
the weight of the alloy will make it no- 
ticeably brittle. The metals used in pre- 
paring the alloy must, therefore, be test 
ed beforehand for the presence of iron, 
and any which contain the slightest trace 
of it excluded. 

Prince’s Ifetal.— A name given to vari- 
ous yellow alloys, varying from 60 to 75% 
of copper and 40 to 25% of zinc. 

Tombac.~l,— An alloy consisting of 
copper, 16 lb. ; tin, 1 lb. ; zinc, 1 lb. Red 
tombac la composed of copper, 10 lb. ; 
zinc, 1 lb. 

2.— Copper, 16 Ifa. ; tin, 1 lb. ; zinc, l 


Toumay*s Metal. — This alloy is char- 
acterized by great ductility, and is much 
used on this account by the Paris manu- 
facturers of bronze articles, and for the 
manufacture qf imitation jewelry fi^m 
thin sheets, for pressed buttons, etc. It 
is composed of copper, 82-54 parts ; zinc, 
17.46 parts. 

Unalterable Alloy (/aco6f).— Copper, 
70 to 73%: tin, 2 to 11%; lead, 15 to 
20% ; zinc, 0.5 to 1%. This aUoy pos- 
sesses a yellowish tint, and may be 
used for objects of art, imitation Jewelry, 
etc. When treated with sulphides, chlo- 
ride of antimony, chloride of arsenic, etc., 
this alloy becomes coated with a black 
patina, capable of being polished. 

IRON 

Ferro-manganese is a variety of metal 
specially manufactured in a blast furnace 
from ores rich in oxide of manganese, and 
Is very extensively used in the manufac- 
ture of mild steel. When the pig iron 
contains less than about 20% manganese 
its fracture shows lai^e crystalline cleav- 
age planes, and It is then termed spie- 
geleisen. The variety known as ferro- 
manganese is a hard, crystalline body, but 
the fractured surface does not present the 
large cleavage planes so characteristic of 
spiegelelsen. It contains from 20 to 85% 
of manganese. 

Glass Molds, AUoy for Casting.— Iron, 
100 parts ; nickel, 15 parts. 

Siderapkite. — Iron, 63 parts ; nickel, 23 
parts; tungsten, 4 parts; aluminum, 6 
parts : copper, 5 parts. 

LEAD 

BuUet Lead, 08 parts; arsenic, 

2 parts. For round shot, the fused metal 
is dropped from a high elevation In a 
shot tower into a basin of water; or 
thrown down a stack of limited height, 
in which a strong draught of air is pro- 
duced by a blower. 

Colin.— The lining of tea cheste is called 
calm. It is composed of lead, 60 to 60 
parts ; tin, 8 parts ; copper, % part ; and 
a small percentage of zinc. 

Leading, Hot Alloys for.— ’Pin, 3 parts ; 
lead, 17 parts. 

Magnolia Ifetol.— Lead, 840 parts; an- 
timony, 7H parts; tm, 2% parts; bis- 
muth, yk part; aluminum, % part; graph-, 
ite, % part 

p 4 Uent .SheaiMng for Ships.— (Baron 
Wetterstedt.) — This consists of lead frith 
from 2 to 8% of antimony. Usually about 
3% is used. 
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1 . — Shot MetdL — ^Lead, 1,000 parts; ar- and the by-product can be used to obtain 
senic, 3 parts. oxide of manganese in a comparatively 


2.-r->Lead, 97 parts; arsenic, 3 parts. 

MANGAN£:SE 

Manganete Bronze. — Thls'ls a new com- 
bination Introduced by Mr. F. M. Par- 
sons. Copper and Iron unite at hi^ tem- 
peratures in various proportions, forming 
alloys of great hardness, and when the 
iron Is present in certain proportions the 
tenacity and elasticity of the copper are 
Increased. The same remarks apply to 
brass and bronze. It ^ould be stated, 
however, that the above properties are ao- 
quirad at the expense of ductility and 
toughness. 

The use of ferro-manganese in making 
manganese bronze is objectionable, owing 
to the iron Introduced, but this objection 
can be avoided by the adoption of a rich 
alloy of copper and manganese, now ob- 
tainable commercially, by the use of whi(^ 
a very pure series of manganese bronze 
can readily be produced. One of the best 
of these, suitable for gun wheels, pro- 
pellers and mining machinery, had the 
following composition : Copper, 53i ‘^ ; 
zinc,'f29&; manganese, 3.75^ ; aluminum, 
1.25^ The absence of iron permits the 
use of the large proportion of zinc with- 
out risk of rendering the metal brittle. 
The addition of the aluminum is neces- 
sary with the above alloy, as otherwise 
It is difficult to obtain sound castings. 

Cvpro-Manganese. — (Copper and manga- 
nese unite In various proportions, form- 
ing alloys which may be red, like copper, 
or silvery-white in color, depeading upon 
the amount of manganese present They 
possess considerable hardness and tenac- 
some are very ductile, and more fus- 
ible than ordinary bronze. They are dis- 
tinguished by the proper^ of soundness 
when cast into molds, the casting beit^ 
free from blowholes, TTie great difficulty 
in producing alloys a>ntainlng much man- 
ganese Is owing to the great affinl^ that 
this metal has for o^gen, and the high 
temperature required for the reduction 
of the manganese from its oxides, which 
are used as a source of the metal. This 
rmtders the i^xtduction of homo^neous 
alloys with a required amount of man- 
ganese very difficult 

Pure oxide of manganese Is not found 
in nature, at any rate tmly in rare cases. 
The meet frequently occurring ore Is 
pyrolusite, gem^ly containing oxides of 
other meUls, which are reduced along 
with the manganese, and ent^ into the 
composition of the alloy. Fyrblusite is 
used for the mauufactiwe of cli1<»rbift gas, 

( 


pure form, and this is employed for the 
production of cupro-manganese, ty reduc- 
ing it In contact with copper. The cop- 
per is finely granulated, mixed with cha^ 
coal and oxide of manganese, In al- 
ternate layers, In a plumbago crucible,, 
and the whole covered with a thick layer 
of charcoal powder. A Ud Is then placed 
on to prevent admission of air, the cru- 
cible put into a wind furnace, and ex- 
posed to the highest temperature of the 
same for some hours. The oxide Is gradu- 
ally reduced to the /netalUc state, and al- 
loys with the copper, forming cupro-man- 
ganese, whi<* settles to thd bottom of the 
crucible. When the operation is com- 
pleted the pot is removed from the fur- 
nace and the contents vigorously stirred 
with an iron rod to thoroughly Incorpo- 
rate the ingredients and produce a homo- 
geneous alloy. The metal thus obtained 
Is silver-white in color, resembling Ger- 
man silver, 

Cupro-manganese is considerably, alt^^ 
In composition by repeated remelting, the 
manganese being so readily oxidized ; and 
as metallic manganese is not a commer- 
cial article, the metal cannot be added 
to make up the lo^ In the same way as 
zinc Is added to brass. Moreover, the 
crucible is strongly attacked by oxide of 
manganese, which has a strong affinity 
for silica, forming a liquid slag. Alloys 
containing from 15 U. 30% of manganese 
have a white color, are hard, very tough, 
and can be forged and rolled. 

In making alloys of brass, bronze, or 
German sUyer, containing manganese, the 
cupro-manganese must be rapidly melted 
under charcoal and added to the alloy, 
then the whole well mixed, and poured as 
soon as possible. Varieties of cupro-man- 
I ganese which are especially valuable for 
I technical purposes are given below : 



I. 

n. 

III. 

nr. 

CJopper 

.... 76 

60 

65 

60 

Manganese 

25 

25 

20 

20 

Zinc 


X5 

6 


Tin 




io 

Nickel 



io 

10 


Manganese Alloys. — (hipro-manganese, 
6 parts : lead, 9 p^; tin, 48 parts; sdne, 
9 parts. Tin, 32 parts; zinc, 7 parts; 
lead, 7. parts; cupro-manganese,, 2 parts. 

Cupr<i^Strro-ilangane»e, — Mr, Faisons 
prepares thlp alloy by mixing a certain 
proportion U ferro-tnanganase (ah 
of Iron and manganese) with ooi^>er, and 
the product Is afterward made Into alloys 
similar to bixmze, binss ahd other copper 

lOi } 
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alloys. The ferro-manganese and the cop- 
per are melted In s^rate crucibles, and 
the ferro alloy added to the copper. The 
effect of this combination Is similar to 
that produced by the addition of ferro- 
manganese to the decarburlzed iron in the 
Bessemer converter. The manganese and 
Iron in the metallic state, having a great 
affinity for oxygen, cleanse the copper of 
any oxides It may contain, by combining 
with the oxygen, and rising to the sur- 
face, In the form of stag, and thus render 
the metal dense and homogeneous. A por- 
tion of the iron and manganese is util- 
ized in this manner ^and the remainder 
becomes permanently combined with the 
copper, and plays an Important part In 
improving and modifying the quality of 
the bronze and brass alloys, afterward 
prepared from the copper thus treated. | 
The effect Is greatly to Increase their 
strength, hardness and toughness, the de- 
grees of all of which can be modified at 
will, according to the quantity of ferro- 
manganese used and the proportions of 
iron and manganese it contains. An alloy 
of 40 parts of copper and 60 parts of 
ferro-manganese, with a suitable quantity 
of some appropriate flux, produces a metal 
of such tenacity that it surpasses the best 
steel armor plates. The melted mixture 
is cast In blocks, and is perfectly malle- 
able. To obtain a white metal that can 
be rolled out in sheets, the above alloy 
is melted again, and 20 or 25^ of zinc 
or white metal added, which Imparts to 
it the desired quali^. A plate of the 
first named alloy, 2 in. thick, was found, 
by experiment, to offer more resistance 
to a cannon ball than a steel armor plate 
of the same thickness. This new kind of 
"white bronze” is not to be cohfoimded 
with the alloy used under the same name 
for gravestones and monuments, and 
which consists principally of zinc. 

Experiments have been made in Paris 
with a new alloy having a white color, 
yet containing no nickel It Is said to be 
very strong and melleable It Is made 
of copper and ferro-manganese, the pro- 
portions beii^ varied according to the 
purpose for whtoh the alloy Is to be em- 
ployed. 

iifanpanesa Geman Silver, — t — "Man- 
ganese German silver ” was made from 
copper, 70 parts ; manganese, 15 parts ; 
zinc, 15 parts. But as this alloy proved 
rather InltUe in the rollers, the propor- 
tions were altered to copper, 80 parts ; 
manganese, 15 parts ; zinc, 5 parts ; when 
a beaut^l white and ductile metal was 
obtained, wbk^ would take a high polish- 

2,— -to excddent substitute for German 
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silver can be obtained, having the follow- 
ing composition : Chopper, 67,26% ; man- 
ganese, 18.50%; zinc, 13%; alumlniun. 
1.25%, The metal thus produced is said 
to be as strong as German silver, and 
makes better castings, while It is leas 
liable to corrosion. Its electrical resist- 
ance is four times as great as that of the 
older alloy. 

Manganese Steel. — Copper. 80% ; man- 
ganese, 15% ; zinc, 6%. 

Manganese, and Tin .' — Manganese and 
tin combine as readily as manganese and 
copper. Tin, however, shows, as in or- 
dinary bronzes, a tendency to separate 
itself in the middle of thick c&stings from 
the other alloys, because It remains long- 
est in a fluid condition, and finder the 
process of solidification it seems to get 
saueezed out of those parts of a casting 
which retain the heat longest 
Manganese-Tin Bronze . — An Important 
series of experiments made at Isabelle- 
Hutte have shown that the strongest 
"manganese-tin bronze” Is obtained by al- 
loying 85% of copper with 6% of tin, 5% 
of zinc and 5% of manganese copper, so 
that the cooled product retains something 
above 1% of manganese. The best mode 
of procedure is first to melt the copper 
in a crucible, then to add, successively, 
tin and zinc, but manganese copper only 
at the last moment, when the metals are 
well stirred up with a rod made from 
gas-retort graphite ; a reaction upon the 
oxides of the metallic bath is clearly no- 
ticed, as it begins to boil and emit sparks 
after the addition of manganese, of which 
a portion is carried into the slag. 

" Manganese Tin and Zinc Bronzes’’ are 
obtained by adding to an alloy of copper, 
tin and zinc, a certain quantity of "man- 
ganese copper,” viz, : the combination of 
70 parts of copper with 30 parts of man- 
ganese, as above described, by which an 
Increase of at least 9% of strength Is 
obtained over the ordinary aUoy. This 
seems to be greatly due, as in the case 
of the refined, tough copper, to a chemi- 
cal action of the manganese; for all or- 
dinary bronzes contain more or less of 
copper and tin oxides, which are reduced 
to metal by the action of the manganese. 
An addition of manganese seems, how- 
ever, to have also physically a strengthen- 
Ing effect, and an addition of 3 to 6% 
of manganese copper has been experim«i- 
tally found to suit the purpose bwt 
PLATINUM 

Platinum Bronze . — Several alloys of 
platinum, of a comparatively Inexpenrive 
nature, have been manufactured under the 


( J 06 ) 




Alloys and Amalgams 


(Platinum Alloys) 


above name» and It has been claimed for 
them that are Indifferent to the ac- 
tion of air and vrater. They admit of a 
hi^ polish, and retain their luster for a 
long time. The following are some of 
their compositions and uses : For table 
utensils, nickel, 90% ; platinum, 0.9^ ; 
tin, 9%. For bells, nickel, 81.5% ; plati- 
num, 0.8%; tin, 10%; stiver, 1.7%. For 
artldes of luxury, idckel, 86.5%; plati- 
num, 0.5%; tin, 13% For tubes for tele- 
scopes, etc., nl<j^, 71%; platinum, 
14.5%; tin, 14.5%. For ornaments, nickel, 
31.6%; platinum, 3.2%; brass, 65.2%. 

Cooper's Pen Metal , — This alloy is es- 
pecially well adapted to the manufacture 
of pens, on account of its great hardness, 
elasticity,, and power of r^istance to at- 
mospheric influences, and would certainly 
have superseded steel if it were possible 
to produce it more cheaply than Is the 
case. The compositions most frequently 
used for pen metal are copper, 1 part; 
platinum, 4 parts ; silver, 3 parts ; or, 
copper, 12 parts ; platinum, 50 parts ; sil- 
ver, 36 parts. Pens have been manufac- 
tured consisting of several sections, each 
of a different alloy, suited to the special 
purpose of the part Thus, for instance, 
the sides of the pen are made of the 
elastic composition Just described; the 
upper part is of an alloy of silver and 
platinum, and the point is made either 
of tiny cut rubies, or of an extremely 
hard alloy of osmium and iridium. Joined 
to the body of the pen by melting in the 
flame of the oxyhydrogen, blowpipe. The 
price of such pens, made of expensive 
materials, and at the cost of great labor, 
is, of course, exceedingly high, but their 
excellent qualities repay the extra ex- 
pense. They are not in the least affected 
by any kind of ink, are most durable, 
and can be used <»nstantly for years with- 
out showing any signs of wear. The great 
hardness and resistance to the atmos- 
phere of Cooper's alloys make them very 
suitable for manufacturing mathematical 
instruments where great precision is re- 
quired. It can scarcely be calculated how 
long a chronometer, for Instance, whose 
wheels are constituted of this alloy, will 
run before showing any irregularity due 
to wear. In the construction of such In- 
struments the piles of the material is 
not to be taken into account, since the 
cost of the labor In their manufacture so 
far exceeds this. 

Gold AUoys^ PUtHnum and, — 1. — Small 
quantltteB of platinum change the charac- 
teristics of gold In a ctmsiderable degree. 
With a very small percentage the color 
is noticeably lighter than that of pure 
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gold, and the alloys are extremely elas- 
tic ; alloys containing more titan 20% of 
platinum, however, almost entirely lose 
their elasticity. The melting point of the 
platinum-gold alloy is very high, and al- 
loys containing 70% of platinum can be 
fu^ only In the flame of oxyhydrogen 
gas, like platinum itself. Alloys with a 
smaller percental of platinum can be pre- 
pared In furnaces, but require the strong- 
est white heat In order to avoid the 
chance of an imperfect alloy from too low 
a temperature, It is always safer to fuse 
them with the oxyhydrogen flame. The 
alloys of platinum and gold have a some- 
what limited applic^on ; those which con- 
tain from 5 to 10% of platinum are used 
for sheet and wire in the manufacture of 
artiiicial teeth. 

2. — For Dental Purposes, 

I. II. ni. 

Platinum 6 14 10 

Gold 2 4 6 

Silver 1 6 

Palladium . . 8 

3, — Mirrors. — Alloy of gold and plati- 
num for coating. A solution of 500 
grams of spongy platinum in 100 c. c. of 
a mixture of equal parts of hydrochloric 
and nitric acids is evaporated td dryness, 
and the dry residue, after powdering, di- 
gested with 2,000 grams of lavender es- 
sence, 100 grams of turpentine, and 25 
grains of sulphurated turpentine rosins. 
The gold, 30 grams. Is transformed into 
chloride, and this is dissolved in 1,(K)0 
c. c. of a mixture of equal parts of ether 
and water. The mixture Is well shaken, 
and ethereal solution added to the plati- 
num and left to evaporate spontaneously, 
The mixture receives afterward a charge 
of 50 grams of litharge and a like quan- 
tity of lead borate, and 100 grams of 
lavender oil are added to It, when it will 
be ready for coating the mirror, which 
has to be exposed to red heat until the 
composition is burnt In, 

Irtdio-Platinum . — Platinum Is capable 
of being united to most other metals, the 
alloys being, as a rule, more fusible than 
platinum itself. It occurs in nature In 
combination with a rare metal called 
Mdhcm, with which it la often alloyed; 
the resulting metal is <»lled irUUoplati^ 
num, and though still malleable, is haiti- 
er than platinum, and unattacked by aqua 
regia ; It is also much less readily fusible 
than platinum itself. Silver la hardened, 
but rendered brittle, by being alloyed with 
very small quantities of platinum. 

PtaHnum and IfickeC^Acctxr^ng to 
l^uiipadlus, equal parts of nickel and ple^ 
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inum unite to form a pale yellowish-white 
alloy, perfectly malleable, susceptible of 
a high polish, equal to copper in fusibility 
and to nickel in magnetic power. 

Platinum and Silver . — An addition of 
platinum to silver makes it harder, but 
also more brittle, and changes the white 
color to gray ; an alloy which contains 
only a very small percentage of platinum 
is noticeably darker in color than pure 
silver. Such alloys are prepared under 
the name of “plotine att litre, ” containing 
between 17 and 35% of platinum. They 
are almost exclusively employed for dental 
purposes. ^ 

Watch Manufacturers., Alloys for . — 
Some very tenacious and hard alloys for 
making the parts of watches which are 
not sensitive to magnetism are as fol- 
lows : 

piati- 1. II. III. IV. V. VI. vn. 

num.. 02.75 62.75 62.76 54.32 0.5 0.5 . . 
Copper 18.00 16.20 16.20 16.00 18.5 18.5 25.0 
Nickel. 18.0018.0016.50 24.70 ... 2.0 1.0 
Cad- 
mium, 1,25* 1.25 1,25 1.25 

Cobalt 1,50 1.96 

Tung- 
sten 1.80 1.80 1.77 

Palla- 
dium : 72.0 72.0 70.0 

Silver 6.5 7.0 4.0 

Rho- 
dium 1.0 

Gold 1.5 

SILVER 

Sliver and Aluminum. — 1. — Alloys of 
these metals were made some years ago, 
and it was thought that valuable metals 
of a white color, and unaffected by the at- 
mosphere, would tJ€ obtained, which would 
make them superior to ordinary silver- 
copper alloys ; but these great expecta- 
tions have not as yet been realized. Alum- 
inum hardens silver, and the alloys admit 
of a high polish, 

2. — TIers-Argent — This alloy is chiefly 
prepared In Paris, and used for the man- 
ufacture of various utensils. As indi- 
cated by Its name (one-third silver), it 
consists of 33.33 parts of sliver and 66.66 
parts of aluminum. Its advantages over 
silver consist In Its lower price and great- 
er hardness ; it can also be stamped and 
engraved more easily than the alloys of 
copper and silver. 

Sliver and Antimony. — Alloys of these 
metals may be obtained in all propor- 
tions by direct, fusion. They are hard, 
brittle, and gray oif white in color. The 
whiteness decreases with the proportion 
of antimony. The alloys are very fusible, 
and wholly decomposed by cupellation or 
by fusion with niter, pure silver remain- 
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Ing. Mr. R. Smith has prepared the fol- 
lowing alloys: 


I. n. m. 

Silver 72.65 77.98 84.16 

AnUmony 27.35 22.02 15.84 


corresponding to the formulae 3Ag -f Sb, 
4Ag Sb, and 6Ag -{- Sb, respectively. 
The silver was melted first, under a layer 
of charcoal, and the antimony then added. 
No, 1 was hard, crystalline, and bluish 
white ; No, 11 was similar to No. I, but 
grayish white ; No. Ill was hard, granu- 
lar, and grayish white. The specific grar 
vities of 48 silver-antimony alloys contain- 
ing 50% of silver and upward, have been 
determined by Cooke, ot Harvard, who 
found that the densities were above the 
mean densities of the constituents, the 
maximum being reached in the alloy con- 
taining 26.6% of antimony. Cooke also 
found that the crystallization of the al- 
loys becomes marked as the same compo- 
sition is approached. 

Silver and Arsenic , — These metals are 
capable of uniting in several proportions, 
forming hard, -gray, brittle, and readily 
fusible alloys. Gehlen produced an aUoy 
containing 16% of arsenic, which is com- 
pact, brittle, steel-gray, and fine-grained. 
Berthier describes an alloy of 14.8% of 
arsenic as dull gray, brittle, and crystal 
ine : by burnishing, it acquires the luster 
and color of silver ; it is very fusible, and 
not decomposed on heating. Guettler de- 
scribes an alloy containing 14% of ar- 
senic, formerly used for table ware. Mr. 
R. Smith prepared a hard and brittle, 
though somewhat tough alloy, which be- 
came white and lustrous on burnishing. 
It contained 18.54% of arsenic, and cor- 
responded to the formula Ag^s. Silver- 
arsenic alloys may he prepared by direct 
fusion of the constituent metals, or by 
melting a mixture of silver, arsenlous acid 
and black flux. Alloys containing small 
quantities of arsenic were formerly used 
in England in the manufacture of table 
ware. They are not, however, suitable few- 
this purpose, on account of the poisonous 
character of the arsenic. They are com- 
posed usually of 49 parts of silver, 49 
parts of copper and > parts of arsen|p. 

Silver and. Bismuth . — Alloys of these 
metals are hard, easily fumble, brittle, 
and lamellar in structure. The color of 
the 50% silver alloy is the same as th|it 
of bismuth. An alloy containing 33.33% 
of silver, is said to be steel gray and to 
expand on solidification. Schneider static 
that when impure bionuth, containing 
sulphur, arsenic, iron nickel and silver, 
is fiised, and poured upon a cold platet 
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the globules of metal wliich are thrown 
up during solidification of the mass con- 
tain at least 99.0% of bismuth, and of 
the heavy metals only silver Is found in 
the bismuth. Even a very small quan- 
tity of bismuth renders silver ingots very 
brittle, and If dropped on the floor will 
break into several pieces. TTie metal is 
then very crystalline, each crystal Itself 
being ductile, while the mass of the ingot 
is very brittle. This brittleness is prob- 
ably due to the presence of a fusible 
eutectic which surrounds each of the crys- 
tals. 

Silver, Copper, Nickel and Zinc,^ 
These alloys, from the metals contained 
in them, may be characterized as argen- 
tan or Clerman silver with a percentage 
of silver. They have been used for mak- 
ing small coins, as In the older coins of 


(Silver Alloys) 


the factories of Ruolz silver. We give 
below the oompoeitlon of some of the al- 
loys as produced in the Frendi factories : 

• I. II. HI. 


Silver 33 40 20 

Copper 37-42 30-40 45-55 

Nickel 26-30 20-30 25-35 


4. — Sterling silver. Fine silver, 5 oz. 
11 dwt. ; fine copper, 9 dwt. 

6, — Equal to sterling-fine silyer, 1 oz. ; 
fine copper, 1 dwt 12 gr, 

6. — Copper, . Silver and Cadmium 

Cadmium, added td’ silver alloys, gives 
great flexibility and ductility, without af- 
fecting the white color; these properties 
are valuable in the manufacture of silver- 
plated ware and wire. 'Ihe proportions 


3.— Sliver and Copper Alloys. 
Name. 

• 0, Filigree silver 

1. Standard, Hall 

2. Standard, coin. 

3. Silver alloy 

4. Silver alloy 

5. Sliver alloy 

6. saver aUoy 

7. saver ahoy 

8. Silver alloy 

9- Silver alloy 

10. SUver alloy 

11. Common silver 

12. Common silver 

13. C!ommon sflver 



silver. 


oz. 

dwt. 

gr. 


Pure 


0 

19 

6 

0 

IS 

12 

0 

IS 

0 

0 

16 

0 

0 

15 

0 

0 

14 

0 

0 

13 

12 

0 

13 

0 

0 

12 

12 

0 

12 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 


Copper^ 
oz. dwt, gr. 

0 0 0 

0 0 18 

0 1 12 

0 2 0 

0 4 0 

0 5 0 

0 6 0 

0 6 12 

0 7 0 

0 7 12 

0 8 0 

0 17 0 

0 16 0 

12 0 


Nickel, 
oz. dwt gr. 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 13 0 

0 10 12 

0 15 0 


spelter 
(Zinc), 
oz. dwt, gr. 
0 0 0 

'0 0 0 

0 0 0 

0 0 0 

0 0 0 

1 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 3 12 

0 0 0 


Switzerland. Being quite hard, they have 
the advantage of wearing well, but soon 
lose their beautiful white color and take 
on a disagreeable shade of yellow, like 
poor brass. The silver contained In them 
can only be regained' by a laborious proc- 
ess, which is a great drawback to their 
use in coinage. 

1. — The composition of the Swiss frac- 
tional coins Is as follows : 

20 10 5 

centimes, centimes, centimes. 


silver 

.. 15 

10 

5 

Copper — 

.. 50 % 

56 

60 

Nickel 

.. 25 

25 

25 

Zinc 

.. 10 

10 

10 

2.-— Argent-Ruolz.— The 

articles 

udikh 


are manufactured by Fmds firm of 
Ruolz, under the name of Ruolz stiver, or 
Argent FTancais, resemble pure silver per- 
fetitly in appearance, but differ from the 
latter in greater hardnen and a much 
lownr price, AootMrding to the quality of 
the obiect, various alloys are employed In 


of the metals vary in these alloys. Some 
of the m<»it Important varieties are given 
below. 

I. II. HI. IV. V. VLVIL 

SUver 980 950 900 860 666 667 600 

Copper,. .. 15 15 18 20 25 50 60 

Cadmium . . 5 36 82 180 309 284 450 

In preparing these alloys, the great vol- 
atility of cadmium must be taken into 
a»»unt It Is customary to prepare first 
the alloy of silver and copper, and add 
the cadmlmn, which, as in the case of 
the alloys of silver and zinc, must be 
wrapped in paper. After putting it In, 
the mam is quickly sUrred, and the alloy 
poured Inune^tely Into Che molds. Thi^ 
Is the surest way to (u*event the volatili- 
zation of the cadmium. 

7. --Chlne86 Sllver.->-Copper, 58% ; 
zinc, 17.5%; nickel, ll5%; cobalt, 11%: 
silver, 2%. 

8. — Chray Silver (Japanese Silver).-- 
An sUoy Is prepared in Japan iriildi con- 
sists of e^ial parts of copper and illver, 
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and which is given a beautiful gray color 
by boiling It In a solution of alum to 
which copper sulphate and verdigris are 
added. The soKialled “ mokum,” also a 
Japanese alloy, is prepared by placing 
thin plates of gold, silver, copper, and the 
alloy just described, ovm* each other and 
stretching them under the hammer. The 
crosS’sections of the thin plates obtained 
in this way show the colors of the dif- 
ferent metals, which gives them a peculiar 
striped appearance. Mokum is principally 
used for decorations upon gold and silver 
articles. 

9. — Mousset's Stiver Alloy. — Copper, 
59.06% ; silver, 27.^ ; zinc, 9.57% ; 
nickel, 3.42%. This alloy is yellowish, 
with a reddish tinge, but white on the 
fractured surface. It ranks next after 
Argent-Ruolz, which also contains some- 
times certain quantities of zinc, and in 
this case may be classed together with 
the alloy just described. The following 
alloys can be rolled into sheet or drawn 
into wire ; 


I. 11. III. 

Silver 33.3 34 40.0 

Copper 41.8 42 44,6 

Nickel 8.6 8 4.6 

Zinc 16.3 16 10.8 


10. — ^Nlella This consists of silver, 9 
parts; copper, 1 part; lead, 1 part; bis- 
muth, 1 part ; which are melted together, 
and saturated with sulphur. This mix- 
ture produces the gorgeous blue which has 
often been erroneously spoken of as steel 
blue. 

Sifucr ond Iron . — These metals do not 
alloy well together. Messrs. Stoddard 
and Faraday made some experiments with 
silver in steel, and concluded that 1-300 
of silver corresponds to the best mixture. 
These alloys do not appear to present any 
practical interest 

Silver and Lead . — Alloys of these met- 
als are of little interest from a commer- 
cial point of view. The metals readily 
unite In all proportions. A very small 
amount of lead Is sufficient to diminish 
malleability and ductility of silver. 
Molten lead dissolves silver Just as mer- 
cury does, and homogeneous mixtures are 
obtained only while the metals are liquid, 
tevol has investigated this subject and 
nis results are tabulated below ; 


1 

li 

III 


Varla- 

Sliver per 1000 of alloy, tlons- 

Atomlc, ^ rr.^ in the 

formi^ Calculated. Found. Ingot 

912.& 914.0 Ts 

A|^^ 862.0 863.0 14.5 

Ag^Pb 839.1 840.5 23.5 


rv 

Silver per 1000 of alloy. 
Atomic ^ ■■ 

formula. Calculated. Found' 
Ag, Pb ^ 675.9 676.5 

Varia- 
tions 
in the 
ingot. 
48.5 

V 

Ag,Fb 

510.5 

516.6 

66.5 

VI 

Ag Pb 

342.8 

347.5 

11.0 

VII 

Agg Pbj 

258.0 

262.0 

13.0 

vin 

Ag Pbj 

206.8 

206.0 

6.5 

IX 

Ag Pb^ 

94.4 


19.5 

X 

Ag,Pb,, 

65.0 

67.25 

7.5 

XI 

Ag Pb^ 

49.4 

46-00 

2.5 

XII 

Ag Pb^ 

10.3 

9.75 

.25 


1. Grayish white, but little malleable, 
and contracts during solidification. 

II. Grayish white, resembles platinum 
in color and grain, arntracts durii^ solid- 
ification, and changes rapidly in moist air. 

III. Grayish white ; contracts strongly 
during solidification ; heated in air, it as- 
sumes a beautiful violet-blue tint 

IV. Alloy tolerably malleable, but has 
only feeble tenacity, and melts near cher- 
ry-red heat ; it is bluish gray in color, and 
quickly oxidizes in moist air. 

V. Is much more like lead than silver, 
soft, and tolerably malleable and ducUle. 

The others require no special comments. 

Silver and Nickel. — Berthier described 
an alloy of these metals containing 13.5% 
nickel which was white, and capable of a 
high polish ; it rolled well, and was very 
tough. There appears to be very little 
krfown concerning alloys of these two 
metals alone. 

Silver and Ptdladium Alloys. — Silver, 
1 part; palladium, 8 to 10 parts. Used 
by dentists. 

Silver and Tin. — 1. — A very small 
quantity of tin renders sliver brittle. Al- 
loys of tin and silver," according to Guet- 
tier, are harsh, very hard, jind brittle. 
An alloy of 80% tin is nearly as hard as 
bronze. An alloy of 52% tin Is somewhat 
malleable. These alloys are very easily 
oxidized. They have a specific gravity 
less than the mean of the constituents. 
Tin may be removed from silver by fusion 
with bichloride of mercury (corrosive 
sublimate), leaving the silver pure. Den- 
tists use an alloy of 60 parts silver and 
40 parts tin, In admixture with mercury, 
for stopping teeth. 

2. — Dental Alloys. — (a) Tin, 91.63 
parts ; silver, 3.82 parts ; copper, 4.4 
parts, (b) Tin, 36.78 parts; silver, 48.32 
parts ; gold, 14.72 parts. 

SUver and Zinc. — Silver and ziijic have 
great affinity for each other, and {dloys of 
these two metals are, therefore, easily 
made. The r^uired quantity- of zinc, 
wrapped In paper, is thrown into the 
melted and strongly heated sUv^, the 
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mass is thoroughly stirred with an Iron 
rod, and at once poured out Into molds. 
Alloys of silver and sine can be obtained 
whi^ are both ductile and flexible. An 
alloy consisting of 2 parts \)f zinc and 1 
part of silver closely resembles silver in 
color, and is quite ductile. With a larger 
proportion of zinc the alloys become brit- 
tle. In preparing the alloy, a somewhat 
larger quantity of zinc must be taken 
than the finished alloy is Intended to con- 
tain, as a small amount always volatil- 
izes, Berthier prepared an alloy contain- 
ing 80% of silver, which he states was 
rolled into very ^ thin leaf; it was rigid, 
elastic, very tenacious, and tough. Mr. 
G. H. (Sodfrey prepaiTed the following al- 
loys by pouring molten zinc into molten 
silver : 



I. 

n. 

III. 

IV. 

Silver . . 

8.16 

22.47 

49.72 

67.58 

Zinc . ^ . 

91.84 

77.53 

50.28 

32.42 

I. The 

surface 

was bluish gray. 

The 


metal was hard, easily frangible, and 
easily scratched with a knife. Its frac- 
ture was bluish gray, finely granular, and 
feebly lustrous. 

II. The surface was bluish gray. The 
metal was harder than No. 1, easily fran- 
gible, but less easily scratched. Its frac- 
ture was bluish gray, bright, and fibro- 
columnar, 

III. The surface was copper red after 
.solidification. The metal was hard, brit- 
tle, and easily pulverized. The broken 
surface, when fractured cold, was white 
and very bright, and somewhat columnar. 

IV. The surface had a faint reddish- 
yellow tint. The metal was hard and 
easily frangible ; Its fracture white and 
very bright, but it soon tarnished ; it was 
columnar in structure. 

An alloy of 2 parts by weight of zinc 
and 1 part of silver is said to be ductile, 
finely granular, and nearly as white as 
silver. 

Silver-zinc alloys have been proposed 
for coinage purposes.'^ I^ligot prepared 
alloys containing 5, 10 and 20 % of zinc, 
respectively. They were white, with a 
tinge of yellow. The coins were elastic 
and sonorous. These alloys are not so 
readily blackened by sulphuretted hydro- 
gen as silver-copper alloys. 

Silver SubstUutee. — 1. — A writer gives 
the constituents of a hard alloy which 
has be^ found very useful for the spac- 
ing levers of typewriters. The metal now 
genenilly used for this purpose by the 
various typewriter (K>mpaj#e8 Is '‘aluml- 
num silver/' or “ silver metal." The pro- 
portions are given as follows ; Cc^>per, 
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57%; nickel, 20%; zinc, 20%; aluminum, 
3%. This alloy, when used on typewrit- 
ing machines, is nickel-plated, for the 
sake of the first appearance ; but so far 
as corrosion is concerned, nickeling is un- 
necessary. In regard to its other quali- 
ties, they are of a character that rec- 
ommends the alloy for many purposes. It 
is stiff and strong and cannot be bent 
to any extept without breaking, especially 
if the percentage of aluminum Is In- 
creased to 3.5% ; It casts free from pin- 
holes and blowholes. The liquid metal 
completely fills the mold, giving sharp, 
clean castings, true to pattern ; Its cost 
Is not greater than brass ; its color Is 
silver white, and its hardness makes It 
susceptible of a high polish. 

2. — Iron, 65 parts ; tungsten, 4 parts : 
melted together and granulated- Also 
nickel, 23 parts ; aluminum, 5 parts ; cop- 
per, 5 parts ; in a separate crucible, to 
which Is added a piece of sodium, in 
order to prevent oxidation. The two 
granulated alloys are then melted togeth- 
er. Both alloys resist the action of sul- 
phuretted hydrogen. 

3. — Copper, 71 oz. ; zinc, 7 oz. ; nickel, 
16% oz. ; iron, 1% oz. ; cobalt (oxide), 
1% oz. ; tin, 2% oz. First fuse the zinc 
with 12 parts of the copper; then fuse 
the nickel with its own weight of the 
zinc alloy In a good black-lead crucible, 
and the iron, the remainder of the cop- 
per, and the oxide of cobalt mixed with 
charcoal. Cover the mass with charcoal, 
lute, and expose to a high heat. When 
properly fus^ allow the heat to subside, 
and add the remainder of the copper-zinc 
alloy j(^hen the temperature is Just su/fl- 
clent 'to fuse it. Remove the crucible 
from the fire, and stir its contents well 
with a hazel stick. Wrap the tin In sev- 
eral thicknesses of dry paper, drop It Into 
the alloy, stir for a moment, and run 
into the molds. When cold it is ready to 
be wrougdit like sliver, which It resem- 
bles in every respect. The zinc is nearly 
all volatilized during the process of fusion. 

4. Aluminum Silver. — The following 
alloy takes a high sliver polish, and ex- 
hibits a beautiful silver color: Copper, 
70 parts; nickel, 23 parts; aluminum, 7 
parts. 

5. Sterlin. — A white metal resembling 
silver has found Its way on the market 
under the name of steriin, which has been 
fotmd * to contain 68.52% of copper, 
12.84% of zinc, 17.88% of nickel, 0.70% 
of Iron, and traces of lead. Silver and 
manganeM were absent Man^ese. Is 
very useful for introducing iron into such 
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alloys. If, says Sperry, an alloy con- 
sisting of 4 parts of Iron and 1 part of 
manganese is smelted together with cop- 
per and nickel, the iron combines homo- 


(Tin Alloys) 


geneously with the latter, and an alloy 
free from hard lumps is formed, while the 
manganese disappears entirei5f after from 
one to four meltings. - 


6.— 


Table of White Alloys 



Silver. Nickel. Brass, 

Zinc. 

Tin. 

Cop- 

Lead. per. 

Anti- 

mony. 

Bis- 

muth. 

Description, 


dwts. 

lb. 

dwts. 

lb. 

Ib. lb. 

lb. 

lb. 

Nickel, or German silver 


3.0 


16.0 


1.0 


. , * 

White copper of China 


15.0 


13.0 


1.0 



Queen’s metal . .vv,y. 





9.0 

2.0 

1.0 

2.0 

Britannia metai ^ 



1.0 

lb. 

49.0 

1.0 

3.5 


White button mefal . , . 



16.0 

2.0 

1.0, 




Solder for bell metal . . . 



2.0 

. 

1.5 

1.0 



Solder for brass 



1.0 


0.6 

0.15 



Solder for tin 





1.0 

0.5 



Solder for silver 

1.0 


0.5 






Solder for silver 

1.0 


0.3 






Solder for silver. 

4.0 





. ! . 1.0 



Solder for Mokume 

1.0 


o.is 






French coin 

835.0 





165.0 



M. Plligot’s coin alloy. . . 

950.0 



50.0 





M, Piligot’s coin alloy. . 

900.0 



lOO.O 





M. Pillgot's coin alloy. . 

800.0 



200,0 





M. Piligot’s coin alloy. . 

900.0 



50.0 


! ! ! 50.0 



M. Piligot’s coin alloy. . 

800,0 



100.0 


100.0 



M. Piligot’s coin alloy. . . 

835.0 



72.0 


93.0 



Gin sht bu ichi 

100.0 





... 30 to 50 




Algiers Metal, 

This alloy cannot properly be classed 
with bell metal, as its composition is en- 
tirely different. It is. made of copper, 5 
parts : tin, 94.5 parts ; antimony, 0.5 
part. The antimony is probably used 
only to give greater hardness. Algiers 
metal is nearly pure white in color, and 
lakes a fine polish. 


Argentlm 

Tin, 85.5% ; antimony, 14.5% ; suit- 
able for spoons and forks. 


Ashberry Metal. 


Among alloys which bear a certain re- 
semblance to Britannia metal may be 
mentioned Ashberry metal : 


Copper . . . 
Tin 

Antlmffly 


Zinc . 
Nickel 


I. 

n. 

2 

3 

8 

79 

14 

16 

1 

2 

2 

1 


Bearing Metals. 

AntirfrictUm 1.— Tin, 16 to 20 

parts; antimony, 2 parts; lead, 1 
fused together and then blended wiin 


copper, 80 parts. Used wlTere there Is 
much friction or high velocity. 

2. — Zinc. 8 parts; tin, 1 part; copper, 
20 parts. Used when the metal is ex- 
posed to violent shocks. 

3. — Lead, 1 part ; tin, 2 parts ; zinc, 4 
parts ; copper, 68 parts. Used when the 
metal is exposed to heat. 

4. — (Babbitt’s.) Tin, 48 to 50 parts ; 

antimony, 5 parts ; copper, 1 part 

5. — (Fenton’s.) 'Tin, with some zinc 
and a little copper. 

6. — (Ordinary.) Tin, or hard pewter, 
with or without a small portion of anti- 
mony or copper. Without the cop^r it Is 
apt* to spread out under the weight of 
heavy machinery. Used for the bearing 
of locomotive engines, etc. 

7. — Belgian Anti-friction Metal. — For 
parts exposed to much friction : Copper, 
'20 parts ; tin, 5 parts ; antimony, 0.5 
part ; lead, 0.25 part For parts subjectr 
ed to great concussions : Copper, 20 parts ; 
zinc, 6 parts ; tin, 1 part For surfaces 
exposed to h^at ; Copper, 17 parts ; zinc, 
1 part ; tin, 0.5 part ; lead, 0.25 part In 
making these alloys, mix all the other In- 
gredients before adding the copper. 

Babbitt Met€d. — '^Genuine” babbitt Is 
composed of a small Quantity of copp&c 
added to tin and antimony. No lead is 
used, for the adjectivg “genuine" Is ap- 
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plied especially to disUngui^ It from the 
cheaper graces containing lead. There is 
considerable temptation to adulterate it 
with le^, owing to the difference in value 
of lead and tin ; 1 lb. of lead added to 300 
lb. of ‘^genuine" makes a gain of about 
18 cents. The character of the alloy 
would not be greatly altered, but when 
the purchaser pays for the best he cer- 
tainly has a right to expect it. Fortu- 
nately, it is easy to detect such adultera- 
tion. Take a piece and use It for^a pen- 
cil ; if it mak^ a mark, then it contains 
lead, as a small amount of lead added to 
tin causes the latter to mark paper. The 
following proportions may be used In 
making this alloy : 

3. — Copper, 4 lb. ; tin, 8 lb. ; antimony, 
8 lb. 

This forms the hardening, as it is 
called. First melt the copper, add the 
tin, and afterward the antimony ; remove 
from the fire and let cool down to a dull 
red heat ; then add 16 Ib. more tin to In- 
crease the fusibility of the hardenfi^. 
This makes 32 lb. hardening ; add this to 
64 lb. more tin, the proportions of tto 
to hardening thus being 2 to 1. Ihe addi- 
tional tin should be melted separately in 
a kettle or suitable vessel, and the bard- 
etiing added either in ingot form or direct 
from the furoace ; in the latter case, be 
sure the tin is all melted, otherwise an 
accident might occur by the hot metal 
from the furnace falling on the damp 
end of a projecting ingot To prevent 
loss by oxidation the contents of ^e ket- 
tle should not be heated much above the 
melting point In cases where a cheaper 
composition is desirable, the following can 
be recommended : 

2. — -Cienulne hardening, 32 ib. ; tin, 64 
lb. ; lead, 93 lb. This forms a good alloy. 
Another one is : 

3. — Hardening, 16 lb. ; tin, 30 lb. ; anti- 
mony, 20 lb, ; lead, 80 Ib. In mixing (his 
alloy, first melt a portion of the lead, 
say 40 lb.. In the kisttie, or In a crucible, 
in the furnace, bring to a dull-red heat 
add the antimony, in small pieces and 
when melted, add the balance of lead. Do 
not attempt to melt the antimony with- 
out the lead bath, as It la a volatile metal, 
and there would be a toes from o^ddatlon. 
In making all alloys containing harden- 
ing a furnace la necessaxy to melt the 
copper. The following mixtures contain 
no copper, and are fairly good compoai- 
tiona : 

4. — For hardening, take : Lead, 145 lb. ; 
tin, ib. ; antimony, 20 lb. Melt 146 lb. 
of lead and 40 lb. of tin, and add 52 lb. 
of hardening. 
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6.— For hardening : Lead, 48 lb. ; anti- 
mony, 26 lb. Add this amount to 152 lb; 
of lead. The hardening is used in this 
merely to form a bath-for the antimony, 
and any portion of 200 lb. of lead may be 
taken. This is cheap and soft. Another 
cheap composition is formed as follows, 
and Is known as “ hard lead " ; 

6. — Lead, 80 lb. ; antimony, 20 Ib. Hard 
lead is a better meui than No. 5. It Is 
largely used for lining car Journal bear- 
ings. It may be improved by the addi- 
tion of Un, as In the, following : 

7. — Hard lead, 300 n>. \ tin, 100 lb. This 
is given as an illustration. A great va- 
riety of alloys can be made by taking 
hard lead as a base and adding tin In 
varying quantities. 

Journal Boxes, Alloy for. — Clipper, 24 
lb. ; tin, 24 lb. ; antimony, S lb. Melt the 
copper first, then add the tin, and lastly 
the antimony. It should be flret run into 
Ingots, then melted, and cast in the form 
required for the boxes. 

Lining Metal, for Boxes of RaUroad 
Cars. — Mix tin, 24 lb. ; copper, 4 lb. ; anti- 
mony, 8 lb. (for a hardening) ; then add 
tin, 72 lb. 

White Metal. — The so-called white met- 
als are employed almost exclusively for 
bearings. In the- technology of mechan- 
ics an accurate distinction is made be- 
tween the different kinds of metals fqr 
bearings ; and they may be classed in two 
groups, red-brass and white metal. The 
red-brass bearings are characterized by 
great hardness and power of resistance, 
and are principally used for bearings of 
heavily loaded and rapidly revolving axles. 
For the axles of large and heavy fly- 
wheels, revolving at great speed, bearings 
of red brass are preferable to white metal, 
though more expensive. In recent years,' 
many machinists have found it advan- 
tageous to substitute for the soft alloys 
generally in use for bearings a metal al- 
most as hard as the axle Itself. Phos- 
phor bronze is frequently empk^ed for 
this purpose, as it can easily be made as 
hard as wrought or cast steeL In this 
case the metal Is used in a tbln layer, 
and serves only, as It were, to fill out the 
small Intezatlces caused wear on the 
axle and bearing, the latter being usually 
made of some rather easily fustb# alloy 
of lead and tin. Such bearings are very 
durable, but expensive, and can only be 
used for large machines. For small ma- 
chine^ running gently and uniformly, 
white-metal bearings are pr^erred, and 
do excellent work. If the axle is not too 
heavily loaded. ^ For axles whldi have a 
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VHtAMe Metal) ^ 

tWhite Metal) 

high rate of revolution, bearings made of 
quite hard metals are ch(»en, and with 
proper care — which, indeed, must be given 

1 to bearings 
last for a 
j repair. 

of any material — they will 
long time without needing 



White 

Metals for 

Bearings 




German, light loads 

Tin. 

Antimony. Zinc. 

Iron. 

Lead. 

Copper. 

. . 85.00 

10.00 




5.00 

German, light loads 

. . 82.00 

11.00 




7.00 

German, light loads 

. . 80.00 

12.00 




8.00 

German, light loads 

. . 76.00 

17.00 




7.00 

German, light loads 

3.00 

1.00 

' 5.00 


3.00 

1.00 

German, heavy loads ; . . . 

.. 00.00 

8.00 



2.00 

German, heavy toa^' : ■ 

English, heavy los^ ... 

. . 86.81 

' 7.62 




5.57 

. . 17.47 


76.14 



5.62 

English, medium loadf • - 

. . 76.70 

15.M 




7.80 

English, medium loads . . 

. . 72.00 

26.00 




2.00 

For miila 

.. 15.00 


40.00 


42.00 

3.00 

For mills 


1.00 

5.00 


5.00 


For mills ... 1 


1.00 

10.00 


2.00 


Heavy axles 

. 72.70 

18.20 




9.10 

Heavy axles 

.. 38.00 

6.00 

47.00 


4.00 

1.00 

Rapidly revolving axles . . . 

. . 17.00 

77.00 




6.00 

Very hard metal 

. . 55.00 



70.00 


2?50 

Very hard metal 

. . 12.00 

82;00 

^.00 



4.00 

Cheap metal 

2.00 

2.00 

88.00 



8.00 

Cheap metal 

1.60 

1.50 

90.00 



7.00 


White Alloys for Bearings 

Tin. Copper. Antimony. Lead. 

Kingston's metal with 6% of mercury 
added 88.0 6.0 

Fenton's metal for axle boxes of loco- 
motives and wagons 

14.5 

5.5 



Stephenson’s alloy 

31.0 

19.0 



For propeller boxes 

14.0 

57,0 



Dew Pance's metal for lo<M>motlve8 . . . 

33.3 

22.2 

444 


Hoyle’s alloy for pivot bearings 

46.0 


12,0 

42.0 

Jacoby’s alloy - 

85.0 

5.6 

10.0 


For propeller bush 

26.0 

5.0 



Very hard bearing 

12.0 

4.0 

82.6 


Anti-friction metal 

14.0 

6.0 



For general bearings 

81.0 

5.0 


14.0 

For general bearings 

81.0 

5.0 

14.0 


For gen»^ bearings 


10.0 

10.0 

80.0 

For gene’s! bearings 


12.0 

10.0 

88.0 

Bearings for light work 

85.6 

5.0 


Bearings for light work 

73.0 

9.0 

18.0 


Bearings for light work 

76.0 

7,0 

17.0 


Bearings for heavy work 

90.0 

2.0 

8.0 


Bearings for heavy work 

87.0 

6.0 

7.0 


Bearings for common work. 

2.0 

8.0 

2.0 

ss!6 

Soft alloy for pillow blocks — 



15.0 

Vaucher’s alloy for lining journals 

18.0 


2.5 

4.5 


Zinc. Iron. 


80.0 

19.0 

29.0 


31.0 


09.0 
2.0 

80.0 


88.0 

76.6 


AiZoys. — The foUowinf al- 
loys are uacd as lining metals by the 
Eastern Rallroed of France: 

Lead. Antimony. Tin. Copper. 

No. 1...,,, 86 26 10 

No. 2 11,12 68.83 8.56 

No. 3 70 20 10 

No. 4...... 60 8 12 


No. 1 is used for lining crosahead slides, 
rod brasses and axle bearings. No. 2 is 
used for lining axle bearings and eon- 
nectlng-rod brasses of hravy ei^nes. No, 
3 is used for lining eccentric straps «ui 
for bronze slide valves. No, 4 is a special 
alloy for metallic rod paddng. 

White Metclt Hard , — Sheet 32 

oz. : lead, 2 os. ; tin, 2 os. ; zinc, 1 os. 
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Britannia Metals, 

Britannia metal is an alloy consisting 
principally of tin and antimony. Many 
yarieti^ contain only these two metals, 
and may be consider^ simply as tin hard* 
ened with antimony, while others contain, 
in addition, certain quantities of copper, 
sometimes lead, and occasionally, though 
rarely, on account of its cost, bismuth. 
Britannia metal Is always of a sHvery- 
white color, with a bluish tinge, and its 
hardness mak^ it capable of taking a 
high polish, which is not lost through 
exposure to the air. Tin, 90%, and anti- 
mony, 10%, give a composition which is 
the best for many purposes, especially 
for casting, as it fills out the molds well, 
and is readily fusible. In some cases, 
where articles made from it are to be 
subjected to constant wear, a harder alloy 
Is required. In the proportions given 
aboyb the metal Is indeed much harder 
than tin, but would still soon gwe way 
under usage. A table is appended giving 
the composition of some of the varieties 
of Britannia metal and their special 
names : 




Anti- 

Cop- 




Tin. 

mony. 

per. 

Zinc. 

Lead. 

English .... 

81.90 

16.25 

1.84 



English 

90.62 

7.81 

1.46 



English .... 

90.1 

6.3 

3.1 

0.5 


English .... 

85.4 

9.66 

0.81 

3.06 


Pewter 

81.2 

5.7 

1.6U 


11.5 

Pewter 

89.3 

7.6 

1.8 


1.8 

Tuumla ... 

91.4 


0.7 

0.3 

7.6 

peer’s metal 
(rerman 

88.5 

72 

7.1 

24 

3.5 

4 

0.9 


German 

84 

9 

2 

5 


German (for 






casting) . . . 
MalleabTe (for 

20 

64 

10 

6 


casting) . . . 

48 


3 

48 

1 


Britannia metal is prepared by melt- 
ing the copper alone first, then adding a 
part of the tin and the whole of the anti- 
mony. The heat can then be quickly mod- 
erated, as the melting point of the new 
alloy Is much lower than that of copper. 
Finally, the rest of the tin Is added, and 
the mixture stirred constant for some 
time to make it tboroug^y homogeneous. 

Britannia Metal . — A fine species of 
pewter. — 1. — ^Melt together equal parts of 
plate brass, bismuth, antimony and tin, 
and add the mixture, at discretion, to 
melted tin, until it acquires the proper 
degree of color and hardness. 

2. — ^To the last add an equal part or 
oneKjuarter of its weight of metaUlc ar- 
seni<^ To be used as before. 

^ 3.-4delt togeth^ 1 part of antimony, 
4 parts of brass, and 5 or more parts of 
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tin. This may be used at once, as Britan- 
nia metal. 

4. — Best Bjitannia, /or Spouts. — Tin, 
140 lb, ; cop^r, 3 lb. ; antimony, 6 lb. 

5. — Best Britannia, for Spoons. — Tin, 
100 lb. : hardening, 5 lb. ; antimony, 10 lb. 

6. — Best Britannia, for Handles. — ^Tin, 
140 lb.; copper, 2 lb. ; antimony, 6 lb. 

7. — Best Britannia, for Lamps, PUlars 
and Spouts,— Tin, 300 lb. ; copper, 4 lb. ; 
antimony, 15 lb. 

8. — Britannia, for Casting.— Tin, 100 
16. ; hardening, 5 lb. : antimony, 5 lb. 

9. — Good BritanfM Metal. — Tin, 160 
lb. ; copper, 3 lb. ; *untlmony, 10 lb. 

10. — Britannia Metal, Second Quality. 
—Tin, 140 lb. ; copper, 3 lb. ; antimony, 
9 lb. . 

11. — Britannio Metal, for Casting.— 
Tin, 210 lb. ; copper, 4 lb. ; antimony, 12 
lb. 

12. — Britannia Metal, for Spinning. — 
Tin, 100 lb. ; Britannia hardening, 4 lb. ; 
antimony, 4 lb. 

13. — Britannia Metat, for Registers. — 
Tin, 100 lb. : hardening, 8 lb. ; antimony, 
8 Ib. 

14. Hardening for Britannia. — (To be 
mixed separately from the other ingredi- 
ents.) Copper, 2 lb. ; tin, 1 lb. 

English Metal. 

Tin, 88 ; pure copper, 2 ; brass, 2 (con- 
taining 75 copper and 25 zinc) ; nickel, 
2 ; bismuth, 1 ; antimony, 8 ; tungsten, 2. 

Tinfoil, Alloys for. 

Cop- 

Tin. per. Lead. Iron. Nic. 

Mirror foU 97.60 2.16 0.04 0.11 0.00 

Jews’ foil 98.47 0.38 0.84 0.12 0.00 

(3er. “Stanniol" 96.21 0.95 2.41 0,09 0.30 

Knstitien's MetaL 

Take of malleable iron, 3 parts ; beat 
It to whiteness, and add antimony, 1 part ; 
Molucca tin, 72 parts ; mix under char- 
coal. and cool. Used to coat Iron and 
other metals with a surface of tin ; it 
polishes without a blue tint, is hard, and 
has the advantage of being free from 
arsenic. 

Tin-Lead. 

1. — In former times, before porcelain 
came into general use, alloys of tin and 
lead were very extenMvely used for the 
manufacture of the s»caUed tinware, 
which probably never consisted of pure 
tin, but always of a mixture of tin and 
lead. Tin is one of those metals which 
is not at all susceptible to the action of 
acids, while Irad, on the other hand, Is 
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very easily attacked by them. In such 
alloys, consequently, used for cooking 
utensils, the amount of lead must be lim- 
ited, and should properly not exceed 10 
or 16%; but cases have been known in 
which the so-called tin contained a third 
part, by weight, of leadL Alloys contain- 
ing from 10 to 15% of lead have a beau- 
tiful white color, are considerably harder 
than pure tin, and much cheaper. Many 
alloys of tin and lead are very lustrous, 
and are used for stage Jewelry and mir- 
rors for reflecting the light of lamps, etc. 
An especially brlllfant alloy Is called 
“ Pahlun brilliants.” Is used for stage 
jewelry, and consists of 29 parts of tin 
and 19 parts of lead. It Is poured into 
molds faceted In the same way as dia- 
monds, and when seen by arffflcial light 
the effect Is that of diamonds. Other al- 
loys of tin and lead are employed in the 
manufacture of toys. These must fill the 
molds well, and must also be cheap, and 
therefore as much as 50% of lead is used. 
Toys can also be made from type metal, 
which is even cheaper than the alloys of 
tin and lead, but has the disadvantage of 
readily breaking if the articles are 
sharply bent The alloys of tin and lead 
give very good castings, if sharp iron or 
brass molds are used. 

2. — Tin, 82 parts ; lead, 18 parts ; anti- 
mony, 5 parts ; zinc, 1 part ; copper, 4 - 
parts. 

Pewter.— 1.— Prep. (Aiken.) Tin, 100 
parts ; antimony, 8 parts ; copper, 4 parts ; 
bismuth, 1 part ; fuse together. Very 
fine. 

2. — Plate Pewter. — Tin, 100 parts; an- 
timony, 8 parts : bismuth and copper, of 
each 2 pa^ Very fine. Used to make 
plates, etc. 

3. — Trifle. — Tin, 83 parts ; antimony, 
17 parts. Some lead is generally added. 

4. — Ley. — Tin, 4 parts ; lead, 1 part. 
Used for beer pots, etc. 

5. — Best Pewter.— Tin, 5 lb. ; lead, 1 
lb. 

6. — Common .Pewter, — ^Pure tin, 82 
parts ; lead, 18 parts. 

7. — Plate Pewter. — ^Tin, 90 parts ; an- 
timony, 7 parts; bismuth, 2 parts; cop- 
per, 2 parte. 

Pipe Metal for Organs, — 1. — ^Melt equal 
parts of tin and lead. This alloy la cast 
instead of rolled in the desired form of 
sheets, in order to obtain a crystallized 
metal, which produces a finer tone. The 
sheets are formed by casting the metal 
en a horizontal table, the thickness be- 
ing r^ulated by the height of a rib mr 
bridge at one eiid, over which the super- 
fluous metal flows off. Tlbe sheets ^us 
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obtained are planed with a special plane, 
bent up, and soldered, 

2, — The alloy is lead and tin, from 80 
parts of lead and 30 parts of tin for the 
cheapest to 10 parts of lead and 90 parte 
of tin for the best quality. 

Tln-Phosphoms, 

1. — When finely divided tin is heated 
in the vapor of phosphorus a silvery- 
white, very brittle phosphide is obtained, 
containing about 21% of phosphorus. 

2. — ^When phosphorus is dropped Into 
molten tin, combination takes place with 
the formation of a white phosphide, con- 
taining about 15% of phosphorus. 

3. — By placing a bar of zinc in an 
aqueous solution of chloride of tin, a 
spongy mass of metalUc tin is obtained ; 
by placing this moist tin on the top of 
sticks of phosphorus, in a crucible, press- 
ing down tightly, and then exposing to a 
gentle heat until the flame of burning 
phosphorus ceases, a crystalline mass of 
phosphor tin is obtained. 

Queen^s Metal. 

A very fine silver-looking metal is com- 
posed of 100 lb. of tin, 8 lb. of regulus 
of antimony, 1 lb. of bismuth, and 4 lb. 
of copper. 

Stereotype Metal. 

Tin, 1 part ; antimony, 1 part ; lead, 4 
parts. In using stereotype metal, brush 
the type with plumbago or a small quan- 
tity of oil, then place In a frame, and 
take a cast with plaster of i>arls. The 
cast is dried in a very hot oven, placed 
face downward upon a flat plate of iron ; 
this plate Is laid In a tray or pan of iron 
having a lid securely fastened, and fur- 
nished with a hole at each corner. Dip 
the tray in the fluid metal, whi(^ . will 
flow in at the four corners. When the 
tray is removed, dip the bottom only in 
water ; and as the metal contracts In cool- 
ing, pour in melted metal at the corners, 
so as to keep up the fluid pressure, and 
obtain a good solid cast. When cool, 
open the tray, remove the cake of plas- 
ter and metal, and beat the edges with 
a mallet to remove superfluous metal. 
Plane the edges square, turn the back 
flat, in a lathe, to the required thick- 
ness, and remove any defects. If any 
letters are damaged, cut them out and 
solder in separate types instead. Finally, 
fix upon hardwood to the required height. 

Snbstitntea for Pnre Thu 

The metallic admlxtiues in tin for tin- 
plating are all, with the exception of iron. 
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poisonous, and therefore only permissible 
in the case of tinware not intended for 
use in cooking or keeping food. Besides 
lead, copper and iron, zinc Is used, and 
sometimes bLsmutlu An admixture of 
zinc or of lead makes the tin a more 
effectual protector of iron against rust. 
A French alloy, especially good for coat- 
ing sheet iron for constructive purposes, 
consists of zinc, 5.5^ ; lead. 23.59$) : tin, 
71%. If it is a question of a fine white 
color and high luster, 5 or 10% of bis- 
muth may be added, making a composi- 
tion of tin, 90 to 95 parts ; bismuth. 10 
to 15 parts. This alloy is more readily 
fusible than pure tin, but is more expen- 
sive on account of the high price of bis- 
muth. Its brilliant luster adapts it es- 
pecially to artistic purposes. 

An admbctiire of %%. or. at most, 
1%%, of iron in tin, greatly Increases 
its hardness and durabillly. The alloy is 
harmless, and can therefore be used for 
covering kitchen utenslis, but as it is 
much more difficult of ftision than pure 
tin or alloys of tin and lead, it is not 
easy to make a uniform layer with It 

Remarkably beautiful and durable coat- 
ings are produced from mixtures of tin, 
iron and nickel ; the only objection to 
these alloys Is that they are more costly 
than pmre tin, a fact for which, however, 
their great durability makes compensa- 
tion. Some formulae are here given for 
such alloys, compositions which have 
stood the test of experiment : 

1. — Tin, 80 parts; iron, 10 parts. 

2. — ^Tin, 160 parts ; nickel, 10 parts. 

3. — Tin, 90 parts ; iron, 5 parts ; nickel, 
7 parts. 

4. — Tin, 160 i;«rt8 ; Iron, 7 parts ; 
nickel, 10 parts. 

These alloys are made by melting the 
tin in a Hessian crucible, bringing it to 
a white heat, and adding the iron, in the 
form of filings, stinii^ vigorously with 
an iron rod; finally the nickel, pulver- 
ized, and heated red hot, is put in, and 
the mixture stirred with a hardwood 
stick. The decomposl^n of the wood by 
the red-hot metal causes an intimate mix- 
ture of all constituents by means of the 
ascencOi^ bubbles of gas. It Is strongly 
reconun^ed. In makjjng these or any oth- 
er alloys, to stir iJw metallic mass for a 
long dme wltli sticks ; this is the 

only way a perfectiy uniform 

alh^ of raetitg yrhich have high and dif- 
ferent qiedflc weights. In proceeding ac- 
cord!!^, to the method given, the meiUng 
of th# alk^ under a cover of ^aas or 
<rften recommended, is unneces- 


(Type Metal) 


sary ; if the work goes on rapidly enough, 
no oxidation is to be feared ; and the 
gases evolved from the wood also act as 
a preventive of oxidation. — Translated 
from the German of Friedrich Hort- 
monn's ''Dos Verzinnen, VerzirUcen, Ver- 
nickeln" etc. 

Taps, Alloys for, (According to Vlgou- 
reux. ) 


I. 11. III. 

Tin JR78,5 80.7 71.3 

Antimony .-^19.5 17.5 21.5 

Nickel 2,0 1.8 7.0 


I is for the body of the tap. II for the 
spigot of the plug, and HI for the bushing 
of the plug. 

Tinning, Metal for. 

Malleable Iron, 1 lb. ; heat to white- 
ness ; add 5 oz. of regulus of antimony 
and 24 lb. of Molucca tin. 

Tonmn-Leonard's Metal, 

Composed of 500 parts of tin and 64 
parts of bell metal. 

Trabnk Blefal. 

Contains Un, 87.5 parts ; nickel, 5.5 
parts ; antimony, 5 parts ; bismuth, 5 
parts. This Is similar to Wame’s metal. 

Type Metals. 

An alloy which is to serve for type 
metal must allow of being readily cast, 
fill out the molds sharply, and be as hard 
as possible. It Is difficult to satisfy alt 
these requirements entirely, but an alloy 
of antimony and lead answers the pur- 
pose best At the present day there are 
a great many formulae for type metal in 
which other metals besides lead and anti- 
mony are used, either to make the alloy 
more readily fusible, as in the case of 
additions of bismuth, or to give It greater 
power of resistance, the latter being of 
eM>^al Importance In newspaper types, 
^ich are subjected to ccmstant use. Cop- 
per and Iron have been recommended for 
this purpose, but the fuslblll^ of Uie al- 
loys is greatly Impaired hy those, and the 
manufacture of the types Is consequently 
more dun^t than wltib an alloy of lead 
and antlnumy akme. In the following 
table some alloys suitable for easting type 
are givm : 
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, 1.— I. IL 

Lead 3 5 

Antimony 1 1 

Copper 

Bismuth 

Zinc 

Tin 

Nickel 

2. — The French and English types con- 
tain a certain amount of tin, as shown 
by- the following analyses : 


English Types. French 
II, III. Types. 

Lead....- 6L3 65 65 

Antimony .... 19.5 18.8 22.7 30 

Tin 9.1 20.2 22.1 15 

Copper 1,7 .... 

3. — Ledebur gives the composition of 

type metal as follows : 

I. II. III. IV. 

Lead 75 60 80 82 

Antimony 23 25 20 14.8 

Tin 22 16 .. 3.2 


(Tungsten Alloys) 


III. 

rv. 

v. 

VI. 

VII, 

VHL IX. 

X. 

10 

10 

70 

60 

65 

55 100 

6 

1 

2 

18 

20 

25 

30 ^ 30 




2 



8 

4 


i 




2 




io 

20 

20 

15 IW 







8 


die type; 4 parts of lead and 1 part of 


antimony for small type ; and 3 parts of 
lead and 1 part of antimony for the small- 
est kinds of type. 

7. — Erhardt’s Type Afctol.— Zinc, 93%; 
lead, 3%; tin, 3%; copper, 2%. 

8. — Heterogeneous Meted for Music 
Printing Plates, etc, — (Jean.) Tin, 10 
parts ; zinc, 12 parts ; antimony regulus, 
3 parts ; copper, 1 part ; lead, 74 parts. 

9. — Tutenap.— -Copper, 8 parts ; nickel, 
3 parts ; zinc, 5 parts. 

The manufacture of type frdra the al- 
loy by stamping or pressing is only adopt- 
ed in certain cases, the types being gener- 


Anti- 


Bis- 

mony. 

Tin. 

muUi. 

1.0 • 



2.5 



1.0 



8.0 

lio 


2.0 


2.6 

4.0 

5.6 


1.0 



1.0 



2.0 


1.0 

5.0 

*5.6 


2.5 

7,5 


8.0 

12.0 


2.5 

37.5 



Cop- 

per 

Zinc. 

Arsenia 

0,5 





bis 


16.0 



16.0 



5. — Type Metal, Alloys used. for. 

Lead, 


Printing types. 4.0 

Printing types.. 7.5 

Printing types 9.0 

Printing types 64.0 

Small types and stereotypes 9.0 

Small ^pes and stereotypes 16.0 

Small types and stereotypes 3.0 

Small types and stereotypes 6.0 

Small types and stereotypes 10.0 

Plates for engraving music, etc. 

Plates for engraving music, etc. . . .... 
Plates for engraving music, etc. . . 64,0 
Plates for engraving music, etc. ■ . 60.0 


I, ordinary; II, fine; in, alloy for 
sticks ; rv, for stereo^jrp^ plates, 

4, — Erhardt recommends the following 
as being both ductile and hard : Zinc, 89 
to 93 parts ; tin, 9 to 6 parts ; lead, 2 to 4 
parts ; copper, 2 to 4 parts. The tin Is 
first melted, and the lead, zinc and «>p- 
per added successively. 

The alloy given by Karmarsch, omslst- 
ing of 16 parts of tin and 1 part of anti- 
mony, is much harder than lead, melts 
at 2d4'>C. (about 607»F.), and can be 
drawn out Into wire. It becomes flmdble 
by working, and can be^ used in the place 
of pure lead for many articles. 

6. — Nine parts of lead to 1 part of an- 
timony lOTitts oommtm type metal ; 7 parts 
of lead to 1 part of antimony is used for 
large and soft ^pe ; 6 parts of lead and 1 
part of antimony for lai^e type ; 6 parts 
of lead and 1 part of antimony for mid- 


ally cast The alloys, being well adapt- 
ed for castings, are employed for certain 
kinds of ornamental work. 

An alloy for keys of flutes, and similar 
parts of musical instruments, consists of 
2 parts of lead and 1 part of antimony. 

Warne's AOoy. 

Tin, 37%; nickel, 26%; bismuth, 26% ? 
cobalt, 11%. 

^ . TUNGSTEN BEONZES 

In die arts, tungsten bronzes of differ- 
ent coloi^ are used, namely, golden yel- 
low, reddiEdi yellow, puxple red, and blue. 
The flinst two crystallize in forms resem- 
bling cubes, while the third is obtained 
pardally In cubes and partial^ in amor- 
phous pieces, and the last named fomu 
prismatic crystals. jOther circumstances 
being equal, the yellow bronze is obtafoed 
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From mixtures poor in add, the other 
two from those containing more acid. 
But the color is dependent not merely on 
the composition of the soda tungstate salt, 
but also on the amount of tin, and on 
the duration of the fusion ; so that when 
much tin is used, and the fusion Is pro- 
longed, a yellow bronze is obtained from 
a very acid mixture, and, on the contrary, 
a salt that is but slightly acid, when 
fused only a short time and with very lit- 
tle tin, may 3 ddd a red or even a blue 
bronze. 

A mixture In the proportion of' 2 mole- 
cules of soda tui^tate and 1 molecule of 
anhydrous tungstic acid, with tinfoil slow- 
ly added, and kept melted for 1 or 2 
hours, will yield cubes 1-5 in. long when 
about 4 oz. are melted, and they will pro- 
duce a yellow or reddish-yellow bronze, 
the powder of which seems light brown, 
and when stirred up with water It im- 
parts to the liquid the property of ap- 
pearing of a fine blue color by transmlt- 
“'ted light 

The red bronze obtained from 10 parts 
of soda carbonate, 70 parts of soda tung- 
state, and 20 parts of tinfoil, yields, on 
pulverization, a powder that stirred up 
in water, transmits green light. 

According to J. Philipp, a blue bronze 
-is always obtained, if the fus^ mixture 
contains more than 3 molecules of tung- 
stic acid to 1 molecule of soda ; if the 
fused product is boiled alternately with 
muriatic acid and with carbonate of soda, 
the result will be a considerable quantity 
^f fine blue prismatic crystals, with which 
there are Intermixed, in most cases, sin- 
gle red and yellow cubes. Moreover, ail 
the tungsten bronzes obtained by fiislon 
with tin can also be prepared by electroly- 
sis of fused acid tungstates, but the yield 
is so small that it is unprofitable. 

ZINC 

fifdery, Vidry^ — 1. — ^An alloy of which 
the chief seat of manufacture is the city 
of Bider, near Hyderabad, India. Many 
articles made of it were greatly admired 
at the International Exhibition of 1851. 
Its color is between that of pewter and 
zinc, does not corrode by exposure to air 
or damp, and can on^ be broken by ex- 
treme violence. Zinc, 31 parts ; copper 
and lead, each 2 parts; melted h^edur, 
with the usual precautions, under a mix- 
ture rosin and beeswax, to prevent 
oxidatiim. 

2, — (Dr. Heyne.) Copper, 8 parts ; 
lead, 2 parts; tin, 1 pait; m^ted as be- 
fore. use, the resulting alU^ Is re- 
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melted,, and to every 3 parts of it 18 
parts of zinc are added. 

3. — (Genuine Indian Bldery metal (fre- 
quently imitated in England) is about as 
follows : 


% % 

Copper 3.5 11,4 

Zinc. 93.4 84.3 

Tin 1.4 

Lead 3.1 2.9 

Zinc Bronzes (Fontoine Jforeau). 

Zn.^ Cu. Fe. Pb. 

90 8 / 1 1 

91 8 0 . 1 

92 8 0 0 

92 7 1 0 


The above may be considered the maxi- 
mum of zinc and minimum of copper that 
will cast free of crystalline fracture. • By 
lessening the zinc from 1 to 4%, and in- 
creasing the copper 1-8 to 1-0, a better 
texture may be looked for. 

Zinc-Nickel. — Zinc, 9 parts ; nickel, 1 
part. Used for painting. 

Sorers Alloy . — This alloy has conspic- 
uously valuable properties, which adapt 
it to many purposes. Its most strikl)^ 
'characteristic is its hardness, which equals 
that of good wrought iron, while In tenac- 
ity It surpasses the best cast Iron. In 
casting, it Is readily detached from the«. 
mold, and can be mechanically worked 
with great ease, but is too brittle to be 
rolled out into sheets or drawn Into wire. 
It takes all the lines of the mold exceed- 
ingly well, and on this account is much 
used for casting small statues, which, aft- 
er careful bronzing, are given the name 
of cast bronze. The large proportion of 
zinc contained In this alloy makes the 
price of production comparatively low. It 
is quite suitable for the manufacture of 
articles which are to be exposed to the 
influences of the weather, as it does not 
easily rust, and becomes covered, after a 
while, with a thin layer of oxide, which 
prevents further oxidation. Two mix- 
tures, given below, have practically the 
same properties, although they vary con- 
siderably in actual composition. 


1. U. 

Copper 1 10 

Zinc 98 80 

Iron 1 10 


Ihe iron is used In the form of cast- 
iron shavings, added to the zinc. The 
copper la then addedt'^and the alloy kept 
fluid for some time, under cover of cow- 
ing coals, In order to Insure an Intimate 
ccnnblziatlon erf the nwtals, without the 
combustion of the zinc. Hie oombusti- 
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blUly of the zinc makes this method of 
preparation difficult, however, and It is 
recommended, In preparing lai^e quanti’ 
ties, not to mix the metals directly, but 
to use brass of known composition, which 
is to be melted down under a cover of 
charcoal, and slightly overheated. The 
zinc is then added, and finally the iron. 

Stopcocks, AUoy for. — ^Zlnc, 72 parts ; 
tin, 2i parts ; copper, 7 parts. 

MISf^LANEOUS ALLOYS 

Cork Metal . — At tone of the recent aero- 
nautical eahibltlonv samples of a metal 
were shown under >the name of "cork 
metal,” which was said to be 40% lighter 
than aluminum, and to have numerous 
other properties which should make It a 
rival of the latter. Great secrecy was 
maintained as tp the nature of this won- 
derful metal, but its properties were such 
as to rouse my interest, as a consequence , 
of which I have submitted it to chemical ' 


1.762, thus confirming the conclusion that 
cork metal is, In fact, magnesium. 

Marlfe^s Alloy . — This alloy is also said 
to be non-oxidizable, like Lemarquand’s 
alloy (see be}ow), if the materials are 
pure. Nickel, 7 parts; iron and zinc, 2 
parts each ; brass, 5 parts ; tin, 4 parts. 
After casting the articles they must be 
heated to a white heat and dipped in a 
mixture of acids prepared as follows : 
Mix 12 parts of sulphuric acid, 2 parts 
of nitric acid and 1 part of hydrochloric 
acid, and the wHole diluted with 6 parts 
of water. Great care should be used in 
mixing the acids. They should be added 
very gradually. 

Martial Regtdus. — Antimony, 35 parts; 
iron, 5 parts. 

Non^xidizable, Alloys said to be. — Le- 
marquand's alloy Is said to canslst of : 
Copper, 75 parts ; nickel, 14 parts ; co- 
balt, 16 parts ; tin, 18 parts ; zinc, 72 
parts. The metals must be pure. Mar- 


Ellectrlc Resistaftces, Alloys Used for 


Aluminum bronze 

Copper. 

Zina 

Nickel 

Iron. 

Man- 

ganese. 

Alumi- 

num. 

Tung- 

sten. 

95 




5 


German silver . . . ‘ 

60 

25 

14 

0.3 




German silver 

55.5 

20 

24 

0.3 

6.2 



Nickelin 

74.5 


25 

0.5 



Platinoid 

60 

24 

14 




1.2 

Nickel-manganese copper 

73 


3 


24 



Manganin 

84 


12 


4 

■%* 


Rheotan 

. 84 

*4 



12 



Manganese copper 

. 70 




30 



Manganese steel <1% C.) 




84.5 

14 



Aluminum steel (2% C.) 




94 


5.5 


Nickel-manganese steel <1% C.) . . . 



25 

69 

6 




The above alloys are arranged approximately In the order of their resistances, 
aluminum bronze offering the least and nickel-manganese steel the greatest resistance. 


analysis. In appearance the metal re- 
sembles very strongly the alloys known 
as magnaliiun. The surface presents a 
lusterless whitish-gray color, both sheets 
and bars showing the scorings and 
scratches so frequently found on badly 
rolled or drawn aluminum. Careful analy- 
sis gave the following result ; Aluminum, 
5.04% ; Iron, 0.017% ; zinc, 0.48% ; so- 
dium, 0.21% ; magn^um, 60.80% It 
will be seen, thei^ore, that, ess^tiaUy, 
“cork metal” is nothing but magnesium 
to which a small amount of zinc has 
added. WhethM* this latter has been 
puriffisely Introduced, or, as is more prob- 
able, is merehL present as an Imp^ty, 
1 am unable brsay. As the metal evolves 
hydfogen whmi Immez^ In water, I 
found it necessary to use organk: solvents 
for the determination of the specific grav- 
ity. bi alioOhol this was found to be 


lie’s alloy consists of : Iron, 10 parts ; 
nickel, 36 parts ; brass, 26 parts ; tin, 25 
parts ; zinc, 10 parts. Articles prepared 
from this alloy are made white hot, and 
dipped into a mixture of sulphuric acid, 
60 parts ; nitric acid, 10 parts hydro- 
chloric acid, 5 parts ; wator, 25 parts. 

Soft Alloy . — This alloy adhere so 
firmly to metallic, glass and porcelain 
surfaces that it can be used as a sol^, 
and is invaluable when the articles to 
be soldered are of such a nature ^t th^ 
cannot bear a high degree of tnnpera- 
ture. It consists of finely pulverized cop- 
per dr copp^ dust, and is obtained by 
precipttatl^ copper from the sulphate by 
means of metallic zinc ; 20, 30 or 36 parts 
of this copi^ dust, according to the hard- 
n^ desired, are placed in A cast-iron or 
porcelaln-lIned mortar, and w«ll mixed 
with some sulidiuric acid having a spe- 
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cific gravity of 1.S5. Add to the paste 
thus formed 70 parts (by weight) of 
mercury, constantly stirring. When thor- 
oughly mixed, the amalgam must be care- 
fully rinsed in warm water .to remove the 
acid, Uien laid aside to cool. In 10 or 
12 hours It will be hard enough to scratch 
tin. When it Is to be used, it should be 
heated to a temperature of TOV^F. (375“ 
C.), when it bewmes as soft as wax by 
kneading It in an iron mortar. In this 
ductile state it can be ^read upon any 
surface, to whidi, as it orols and hardens, 
it adheres very tenaciously. 

TvbaniOf Bngestrwn. — Copper, 4 parts ; 
antimony, 8 parts ; bismuth, 1 part ; add- 
ed to tin, lOO parts. 

Tubania, English ., — Brass (containing •1 
parts of copper and 3 parts of zinc), 12 
parts ; tin, 12 parts ; bismuth, 12 parts ; 
antimony, 12 parts. 

Tubania, German. — Copper, 0.4 part : 
tin, 3.2 parts ; antimony, 42 parts. 

Tubania, Spanish. — 1. — Iron and steel 
scraps, 24 parts ; antimony, 48 parts ; 
niter, 9 parts, ‘^e iron and steel are 
heat^ to whiteness, and the antimony 
and niter gradually added ; 2 oz. of this 
is alloyed with 1 lb. of tin ; a little ar- 
senic is an Improvement 

2. — Iron or steel, 8 oz. ; antimony, 16 
oz. ; niter, 3 oz. Melt and harden 8 oz. 
of tin wltl^ OZ- of this compound. 

AMALGAMS 

Mercury is well known to be the only 
metal which is liquid at ordinary tem- 
peratures. The best mercury is crystal- 
line in character, and of a silver-white 
color, freezing at — 40“F. and boiling at 
662“. When compounded with other met- 
als It forms alloys whose properties differ 
greatly according to the nature of the met- 
als used. In most cases the amalgams 
are at first liquid, and afterward become 
crystalline, any mercury in excess being 
separated. The amalgams offer an excel- 
lent opportunity for studying the behav- 
ior of the metals toward each other, the 
low tffittperature at which these com- 
pounds are formed making the examlna- 
ticHi easier. If a metal is dissolved in 
mercury with an excess of the latter, a 
crystalline compound wffl soon separate 
from the orifidnally liquid mass. This Is 
the amalgam, whose proportions can be 
expressed ac^rding to fixed atomic 
wel^ts, and easily obtained by removing 
the excess of mercury by pressure. Mai^ 
amalgams are at first so soft that th^ 
can be knedtied in the hand like wi|x;, 
but beconw hard and crystalline in timei 
Itiese are ^QweiaUy adapted f<» fill^ 


teeth, and much used for that purpose. 
Before the action of the galvanic current 
upon metallic solutions was known, by 
means of which certain metals can be 
separated in a pure state from solutions, 
and deposited upon a given surface, the 
amalgams were of great importance In 
gilding and silvering. The article was 
coated with the amalgam, and the mer- 
cury volatilized by heat, the gold or sil- 
ver remaining upon the surface as a co- 
herent coat The process was called fire 
gilding. The chemical afiSnlty of other 
metals for mercury vaf('ies greatly ; many 
combine with it veiff easily, others with 
such difiBculty that an amal^m can only 
be obtained In a roundabout manner. 
Amalgams are of great interest theoreti- 
cally, and important to a general knowl- 
edge of alloys, but only a limited num- 
ber are actually employed in the indus- 
tries. 

Barium Amalgams. 

These can, by distillation, furnish ba- 
rium. It is one of the processes for pre- 
paring Uiis metal, which, when thus ob- 
tained, almost always retains a little so- 
dium. 


Bismuth Amalgam, 

Mercury and bismuth can be very easily 
combined by melting the latter and intro- 
ducing the mercury. The resulting amal- 
gam Is very thinly fluid, and can be used 
_for filling out very delicate molds. An 
addition of bismuth also makes other 
amalgams more thiiily fluid. Such com- 
binations are cheaper than pure bismuth 
amalgam, and frequently used. 

BismuA amalgams can be used for 
nearly all purposes for which cadmium 
amalgams are employed. On account of 
their fine luster, which equals that of 
silver, they are applied to special pur- 
poses, such as curved mirrors, and the 
preparation of anatomical specimens. 

For silvering glass globes or spherical 
and curved znlrrora, (he glass is heated 
carefully to the melting point of the amal- 
gam, and a small quantity of the amal- 
gam is poured into the cavity of. the 
globe or omvex mirror, and this is swung 
to and fro uhtU It shows a reflecting bu]> 
face. If the mnalgam intended to 

mnain upon the surfadt is 

nibhed «11 hiU^liduring it in, 

and the An ex- 

teemely BUflident 

to previO^flto adhering. 
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sttrface. To make concave mirrors in this 
way the glass Is surrounded by an edge 
of thick paper, pasted upon the concave 
side of the glass, asd then U^ted as in 
making convex mirrors. 

If the work is properly done, the metal- 
lic surface will be perfectly bright, and 
will need no polishing ; the trace of oil 
which adheres to it is removed by rubbing 
with ether or some other ' solvent Sul- 
phide of carbon should not however, be 
used, as this llQuid frequently contains 
small quantities of sulphur in solution, 
which would turn \ie white color of the 
mirror black. Minjprs prepared with 
bismuth amalgam acquire a yellowish tone 
after long exposure to the air, a phe- 
nomenon which is to be attributed to the 
formation of small quantities of sulphur- 
ous metals upon the surface of the mir- 
ror. They are at present little used, as 
curved mirrors can be more easily and 
cheaply prepared by the separation of 
silver upon them. If the very thin layer 
of silver which has been produced upon 
the surface is coated with copper by elec- 
troplating, or simply treated with a so- 
lution of asphalt in benzol, the mirror 
will retain its luster for an Indefinite 
time, as the metal is perfectly protected 
from the access of air. The bismuth 
amalgam for mirrors is made of bismuth, 

2 parts ; lead, 2 parts ; tin, 2 parts ; mer- 
cury, 18 parts. 

Bismuth Amalgams. — The amalgam 
formed of 1 part of bismuth and 4 parts 
of quicksilver will cause the strong ad- 
herence of glass. For the purpose of 
economizing the bismuth, of which the 
price is high, the preceding amalgam is 
replaced by another composed of 2 parts 
of quicksilver, 1 part of bismuth, 1 part 
of lead and 1 part of tin. The bismuth, 
broken Into small fragments, is added to 
the tin and lead, previously melted in 
the crucible, and when the mixture of 
the three metals becomes fluid the quick- 
silver is poured in, while stirring with an 
iron rod. The Impurities floating on the 
surface are removed, and when the tem- 
perature is sufficiently lowered this amalr 
gam Is slowly poured Into the vessels to 
be tinned, which have been previously 
well cleaned and slight^ heated. M. Ditte 
recommends for the same employment, as 
a very strong adherent to the glass, an 
amalgam obtained by dissolving, hot, 2 
parts of bismuth and 1 part of lead in 
a solution of 1 part of tin in 10 parts 
of quicksilver. By causing a quantity 
of this amalgam to move around the in-' 
side of a receiver, clean, dry, and slightly , 
heated, the surfed will be covered with 
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a thin, brilliant layer, which hardens 
quite rapidly. 

Bismuth Amalgam for Anatomical 
Preparations. — For the Injection of ana- 
tomical pieces, an amalgam formed of 10 
parts of quicksilver, 50 parts of bismuth,' 
31 parts of lead and 18 parts of tin, fus- 
ible at 77.5'’, and solidifiable at 60«C., 
Is made use of ; or, again, an amalgam 
composed of 0 parts of Darcet alloy and 
1 part of quicksilver, fusible at 53”, and 
pasty at a still lower temperature. This 
last amalgam may also be used for filling 
carious teeth. The Darcet alloy, as 
known, contains 2 parts of bismuth, 1 
part of lead and 1 part of tin, and melts 
at 93“. The addition of 1 part of quick- 
silver lowers the fusing point to 40”. 

Fusible Alloy, for Silvering Glass . — 
Tin, 6 oz. ; lead, 10 oz. ; bismutii, 21 oz. ; 
mercury, a small quantity. 

Production of Small Statues by Weans 
of the Amalgam of Lipowitz Metal . — ► 
This amalgam is prepared as follows : 
Melt in a dish, cadmium, 3 parts, by 
weight ; tin, 4 parts : bismuth, 15 parts ; 
^ead, 8 parts ; adding to the alloy, while 
still in fusion, 2 parts of quicksilver, pre- 
viously heated to about lOO^C. The amal- 
gamation proceeds easily and smoothly. 
The liquid mass in the dish, which should 
be taken from the fire immediately upon 
the introduction of the mercury, is stirred 
until the contents solidify. While Lipo- 
witz alW^ softens at eO^C., 'and fuses 
perfectly at 70“ C., the amalgam has a 
still lower fusing point, which lies around 
62®C. This amalgam is excellently 
adapted for the production of impressions 
of various objects of nature, direct im- 
pressions of leaves, and other delicate 
parts of plants having been made with 
its aid, which in point of sharpness are 
equal to the best plaster casts, and are 
possessed of a very pleasing appearance, 
the amalgam having a silver-white color 
and a lovely gloss. It is perfwtly con- 
stant to influences of the air. This amal- 
gam has also been used with good suc- 
cess for the making of small statuettes 
and busts, which are hollow, and Obn be 
readily gilded or bronzed by electro-depo- 
sition. The production of snxall statues 
is successfully carried out by making a 
hollow gypsum mold of the articles to be 
cast, and heating the mold evenly to 
about 60“ C. ; a corresponding quantity 
of the molten am alga m is then poured In 
and the mold moved rapidly to and 
so that the alloy is thrown against the 
sides all over. The shaking should be 
• continued until it is certain that the amal- 
gam has solidified. When the mold hm 
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cooled off it is taken apart and the seams 
taken off by means of a sharp knife. If 
the operation is carried on correctly, a 
chasing of the cast mass becomes unneces- 
sary, since the alloy fills out the finest 
depressions of the mold with the greatest 
sharpness. 

Cadmium Amalg it m T 

Cadmium combines with mercury ii^th- 
out difficulty, forming an amalgam which 
readily becomes crystalline. The method 
of preparation of the actual cadmium 
amalgam, whose chemical composition Is 
represented by the formula Od, Hg^, is 
the same as that of the other ainaigRmg 
described ; the mercury being heated near- 
ly to boiling In a crucible, and the cad- 
miiun added in the form of thin sheets. 
Cadmium amalgam remains soft for some 
time, becoming crystalline on^ after a 
considerable i>eriod. The mrfss obtained 
by heating is therefore allowed to stand 
in the crucible until the excess of mer- 
cury separates out of its own accord; or 
it may be removed in the usual manner 
by pressing in a leather bag. 

Pure cadmium amalgam is strongly 
crystalline, and forms a mass of a tin- 
white or silver-white color, which, on be- 
ing moderately heated, Softens, and can 
be worked like wax. It is us^ for fill- 
ing teeth, either by itself or compounded 
with other metals, which makes it still 
better for the purpose. The adi^tion of 
tin or bismuth makes It more pliant In 
the heat, and for this reason the aWl - 
gams used for filling teeth are, at pres- 
ent, often composed of several metals. 
A few compositions are herewith given, 
but those containing lead are not recom- 
mended. Metals possessing such distinct- 
ly poisonous properties as lead and cop- 
per are liable to be attacked by organic 
adds even in an amalgam, and should 
never be used for filling teeth, especially 
as the haimless compounds of cadmium, 
tin and blsmutii answer the purpose per- 
fectly. 


- L n. m. IV. V. 

cadmium . . 25.99 21.74 1 1 to 2 3 

Mercury .... 74.01 78.26 

Tin 2 2 4 

Lead .. 7 to 8 15 


The ama^am numbered I corresponds 
to the centesimal composltlcm of the com- 
bination of mercury and cadmium de- 
scribed above, and is very well adapted 
for filling teeth. Aftor a time it beomnes 
so bard that it can be worked'with the 
lathe or file, and, of course, be^mes hard 
in the mouth, C^admium ftmalgants are 
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very ductile, and can be used for many 
other purposes. An amedgam of equal 
parts of cadmium and mercury is ex- 
tremely plastic, and be stretched un- 

der the hammer like pure gold. It is 
silver white In colors and not affected by 
the air. 

Cadmium Amalgams. — Amalgams of 
cadmium, formed of equal weights of cad- 
mliim and quicksilver, have much power 
of cohe8iony>and are quite malleable; the 
case Is the same with an amalgam formed 
of 1 part of cadmium and 2 parts of 
quicksilver. They used as dental 

cements, for pluggiug^teeth ; for the same 
purpose an amalgam of 2 parts of quick- 
silver, 1 part of cadmium and 2 parts of 
tin may be used. 

Evanses Metallic Cement . — This ahoy is 
prepared by dissolving cadmium amalgam 
(25.99 parts of cadmium and 74.01 parts 
of mercury) in an excess of mercury, 
slightly pressing the solution In a leather 
bag and thoroughly kneading. If the 
amalgam Is first heated to about 97®F., 
and then kneaded, it becomes as plastic 
as wax, and can be shaped into any de- 
sired form. On cooling, it becomes quite 
hard, but does not equal in this r^pect 
the pure cadmium amal gam, 

dirominm Amfllgam. 

This amalgam has been produced by 
electrolyzing a solution of chromium chlo- 
ride. 

Copper Amalgjim. 

The peculiar properties of copper amal- 
gam give It quite an important place In 
several branches of Industry. It crystal- 
lizes very easily, and becomes so hard 
that it can be polished like gold. It can 
also be hammered or rolled, and stamped, 
and retains its luster for a long time in 
the air, unless the air <»ntalnB hydrogen 
sulphide, in which case it quickly tar- 
nishes and turns black; If placed in 
boiling water it becomes soft, and so 
pliable that it can be shaped into the 
most delicate forms, hardening again In a 
few hours to a very fine-grained, quite 
malleable mass. It was formerly recom- 
mended for filling teeth, but Is no longer 
used for that purpose, as there are other 
amalgams equally suitable, and free from 
ooppw, whldb has a poisonous effect An 
Important use of c<^per anuilgam Is In 
cementing metals ; it Is only necessary to 
apply it to the metals, which must be 
bright and previously heated to from 176 
to 194»r.. and press them together ; they 
will be joined fiemiy - 

There are many methods ct preparing 
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copper amalgam, but the simplest and 
easiest la as follows : Place strips of 
zinc In a solution of copper sulphate, and 
shake vigorously. The copper thus ob- 
talned, in the form of a delicate powder, 
is washed and treated, while still moist, 
in a rubbing-dish, with a solution of mer- 
curous nitrate. Hot water is then poured 
over the copper, the dish kept warm, and 
the mercury added. The contents of the 
dijsh ,are kneaded with a pestle until the 
pdwdery copper has combined with the 
mercury to a plastic mass, which will 
become the more homogeneous the longer 
the kneading Is coin||aued. The best pro- 
portions are 3 parts nf copper to 7 parts 
of mercury. 

When the amalgam has reached, the 
proper consistency the water is poured 
off, and the soft mass molded into . the 
form in which it is to remain. For the 
purpose of cementing, It has been found 
best to roll it Into small cylinders, about 
% In, In diameter and % to 1% in. long. | 
To takp' Impressions with this amalgam, | 
of casts made from wood carvings, the 
amalgam Is rolled out, while warm, into 
a thin sheet, and pressed firmly upon 
the cast, also warmed. After the amal- 
gam has hardened, the thin sheet can be 
made stronger by pouring over it melted 
type metal 

The S 0 K»lled Vienna metal cement con- 
sists of the amalgam just described; and 
the so-called Imitation gold, which, on ac- 
count of its golden color and capability 
for taking a high polish, serves a good 
purpose in the manufacture of cheap jew- 
elry, «>nslsts of copper, 86.4 parts, and 
mercury, 13.6 parts. As this alloy Is 
very susceptible to hydrogen sulphide, It 
is advisable to give the articles a thin 
coating of pure gold by electroplating. 

Copper Amalgams. — 1. — An amalgam 
of 30% of copper has been employed for 
ftlling teeth. This use has been aban- 
doned on account of the Inconvenience oc- 
casioned by the great changeableness of 
the product 

2. — ^The fttnfllg am of 30% of copper, 
designated by the name of nietallic mas- 
Uc,’^ Is an excellent cement for repairing 
objects and utensils of • porcelain. For 
this employment the broken surfaces are 
heated to 360*C., and a little of the 
amalgam, prevtously heated to the con- 
sistency of melted wax, is applied. 

a,_<:opper amalgam, of 30 to 45% of 
copper, rendered plastic by heating and 
grinding, may Mfve for obtaining, with 
slight compression, copies of delicate ob- 
jects, which may, after hardening of the 
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amalgam, be reproduced, either in wax or 
by galvanic process. 

4. — According to Debray, when a medal, 
obtained with an amalgam of 45% of 
copper, by compression, in the soft state, 
in molds of gutta percha, is heated pro- 
gressively to redness In an atmosphere of 
hydrogen, the quicksilver is volatilized 
gradually, and the particles of copper 
come together without fusion in such a 
way as to produce a faithful reproduc- 
tion, formed exclusively of metallic cop- 
per, of the original medal 
6, — In the metallurgy of gold the crush- ^ 
ers are furnished with amalgamated 
plates of copper for retaining the gold. 
The preparation of these plates, which 
are at least 3.2 millimeters in thickness. Is 
delicate, requiring about two weeks. TOey 
are freed from greasy matter by rubbing 
with ashes, or, bettev with a little sand 
and caustic soda ; or, if a more rapid 
action is desired, with a cloth dipped in 
dilute nitric acid; they are Washed with 
water, then with a solution of potassium 
cyanide, and finally brushed with a mix- 
ture of sal ammoniac and a little quick- 
silver, until the surface is completely 
amalgamated. They are finally made to 
absorb as much quicksilver as pt»sible. 
But the plates thus treated ,are useful for 
only a few days when they are sufficiently 
covered with a layer of gold amalgam ; in 
the meantime they occasion loss of time 
and of gold. So, It is preferable to cover 
them artificially with a little gold amal- 
gam, which is pre^red by dissolving gold 
in quicksilver, ^metlmes the amalgam 
of gold is replaced by an amalgam of 
silver, which is readily prepared, and 
more economical 

6. — Another method giving better re- 
sults consists in silvering copper slabs by 
the electroplating method, and covering 
them with a layer of silver of 30 or 35 
grams per square decimeter. Then It Is 
only necessary to apply a little quicksil- 
ver, which adheres quite rapidly, so that 
they are ready for use almost immedi- 
ately, and are quite active at the outset 
These amalgamation slabs ought to be 
cleaned before each operation. Potassium 
cyanide removes fatty matter, and sal 
ammoniac , the oxides of the low metals. 

7. — The following alloy of copper will 
attach itself firmly to surfaces of metal, 
glass or porcelain : Finely blended cop- 
per, 20 to 30 parts, made 1^ reduction of 
oxide of copper with hydrogen, or pre- 
cipitation from solution of Its su^>hate 
with zinc, are made Into a pasta with oil 
of vitriol To this add 70 parts of 
cury, and triturate well; then wash out 
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the acid with boiling water, and allow 
the compound to cool. In 10 or 12 hours 
it becomes sufficiently hard to receive a 
brilliant polish, and to scratch the Surface 
of tin or gold When heated it becomes 
plastic, but does not contract on cooling. 

8. — Gersnein's Alloy. — ^Precipitated cop- 
per, 25 to 36 parts, ground with strong 
sulphuric acid, in a porcelain mortar, and 
then 65 to 70 parts, by weight, or mer- 
cury gradually added. When the copper 
is well amalgamated wash well in boiling 
water. When required for use, make it 

, soft and plastic by heating to 375®C. 
and grinding in a mortar until soft. 

9. — Ironier’s bronze consists of copper 
and tin, with 1% of mercury. 

Gold AvuUgami. 

Ck>Id belongs amapg those metals which 
combine easily with mercury, and a gold 
amalgam can be prepared by direct union 
of the two inetals. If gold is used which 
has been obtained by the chemical process 
of reducing gold salts, it must be remem- 
bered that this, being in a finely divided 
state, will not dissolve easily in the mer- 

' cury, for the reason that the fine powder 
will remain floating upon the surface. 
Gold, however, which has been reduced 
in the form of somewhat larger crystals, 
will dissolve In a comparatively ^hort 
time. These small gold crystals can easily 
be obtained by dissolving gold chloride in 
amyl alcohol and heating the solution to 
the boiling point, whereby the gold will 
be separated in the form of small, lus- 
trous crystals. 

Gold amalgam fs procured in large 
masses in the process of obtaining gold 
from auriferous sand, and by subsequent 
heating in iron retorts the combination 
is decomposed, the mercury volatilisses, 
and the pure gold is left behind. Gold 
forms with mercury a chemical combina- 
tion, Au^Hg„ which has a strong tendency 
to crystallize. This must be prevented 
as much ' as possible in preparing the 
amalgam, since it Is difficult to use a 
crystalline amalgam for gliding. 

A particularly good amalgam for fire 
gilding is as follows; Place 

the gold in a graphite crucible, rubbed 
on the inside with chalk, to prevent ad- 
hesion, and bring the micibie to a red 
heat It is not absolutely nece^ary to 
use chemically pure gold. Alloyed gold 
vdll answer tite purpose, but it should be 
at Ktsiif 22 carats fine, and preferably al- 
k^etf ISlth silver instead ot copper. Gold 
anur^am containing co2^>er will become 
as-hard as stone in a ^rt time, and 
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even a small percentage of copper makes 
it difficult to apply the amalgam uniform- 
ly to metallic surfaces. It is best to use 
the gold in the form of thin sheets, cut 
into small pieces before being put Into 
the crucible. When It Is red hot put into 
the crucible about the eighth or ninth 
part of the weight of the gold, previously 
heated to boiling. Stir constantly with 
an Iron rod, and after a few minutes 
remove the crucible the fire. If 

the amalgam were allowed to cool in the 
crucible It would become strongly crys- 
talline, and could nt^ be used for fire 
gilding ; as soon, the^Ore, as the crucible 4 
is taken from the nre, the contents are 
poured into- a larger vessel filled with 
water, so that It may cool rapidly. The 
amalgam will crystallize in spite of all, 
if kept for any length of time ; it Is there- 
fore advisable to have it freshly prepared 
a short time before use. In crystalliz- 
ing, the amalgam separates from the mer- 
cury in excess. If this has happened, it 
may be restored to Its proper condition 
by heating in a crucible with an excess 
of mercury. In the preparation of the 
amalgam, as well as In the process of 
gilding, it is necessary to use a wind fur- 
nace with a well drawing chimney, as the 
vapors evolved from the mercury are in- 
jurious to health. 

Gold Amalgams , — 1. — Gilding with 
quicksilver. — This process of gilding, 
much employed formerly. Is now but lit- 
tle used. It can be applied only to met- 
als slightly fusible, and capable of amal- 
gamation, like silver, copper, bronze and 
brass. Iron can also be gilded by this 
method, provided it is previously covert 
with a coating of copper. To perform 
this gilding the surface is well cleaned, 
and the gold amalgam, consisting of 2 
parts of gold and 1 part of quicksilver, 
prepared as mentioned before, Is applied. 
The piece is afterward heat^ to about 
the red, so as to volatilize the mercury. 
The gold remains, superficially ailoy^ 
with the metal, and forms an extremely 
solid layer of deadened gold, which can 
be afterward , polished. The volatlllza- 
*tion should be effected iq^der a chimney 
having a strong draught, in order to avoid 
the poisonous action of the m^curlal va- 
pors. 

2. — The amalgamation gold finds its 
principal applications In the treatment of 
auriferous mres. The extraction of small 
span^es of gold scattered in gold-bearing 
sands Is based on the ready dissolution of 
gold In quicksilver, and on the formation 
of an amalgam (rf solid gold by com])re*' 
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Sion and altering through a chamois skin, 
in a state more or less liquid The span- 
gles of gold are shaken with about their 
weight of quicksilver, collected in the 
cavities of sluices, and mixed with a small 
quantity of sand The gold is dissolved 
and the sand remanis. That amalgam 
thus obtained is compressed in a chamois 
skin, so as to separate the excess of mer- 
cury, which passes through the pores of 
the skin ; or, yet again, it is filtered 
through a 'glass funnel having a very slen> 
der stem, with almost capillary termina- 
tion. In both c^seiA an amalgam of solid 
gold remains, which^ submitted to the 
action of heat in a CTUcible or cast-iron 
retort, C9nmiunicating with a bent iron 
tube, of which the extremity, surrounded 
with a cloth immersed in water, is ar- 
ranged above a receiver half full of water. 
The quicksilver is vaporized and con- 
densed in the water. The gold remains 
in the retort The property of gold com- 
bining readily with' quicksilver is also 
used in many kinds of amalgamating ap- 
paratus for extraction and in the metal- 
lurgy of gold. In various operations It 
is essential to keep the quicksilver active 
by preserving its limpidity. For this pur- 
pose, potassium cyanide and ammonium 
chloride are especially employed; some- 
times, wood ashes, carbonate of soda, hy- 
posulphite of soda, nitrate of potash, cu- 
pric sulphate, sea salt and lime ; the lat- 
ter for precipitating the soluble sulphates 
proceeding from the decomposition of 
pyrites. 

The amalgamation of gold is favored 
by a temperature of 38 to 45°C., and 
still more by the employment of quick- 
silver in the nascent state. This last 
property is the base of the Designol proc- 
ess, which consists in treating auriferous 
or auro-argentiferous ores, first ground 
with sea salt, in revolving cylinders of 
cast Jron, with iron and mercury bichlo- 
ride, in such a way that the mercury pre- 
cipitated collects the gold, and eventually, 
the silver, more efficaciously. 

Fire Gilding , — For fire gilding, or sil- 
vering, only a pure amalgam is used, such, 
namely, as is flreed, as fai^ as possible, 
from an excess of mercury. For the pur- 
pose of r«noving this excess the amftig ftf n 
is tied up in a bag of strong chamois 
leather, and subjected to a gradually in- 
crearing pressure, whereby the mercury 
^ forced through the pores of the leather. 
This pressed out mercury contains a con- 
siderable quantity of gold or silver, and 
can be used In nuiking fresh amalgam. 

Fire i^dlng^. orNsUvering, is, of course, 
only employed with metals which will 
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staitd a temperature near that of the 
toiling point of mercury without melting. 
The amalgam will adhere only to per- 
fe^ly bright metals, and the articles are 
subjected, before gilding, to a preparatory 
process, which consists in bringing them 
to a red heat, whereby the grease, dust, 
etc., adhering to the surface are burnt 
away, and the metal becomes covered with 
a film of oxide. They are then dipped 
into a mixture of 3 parts of nitric acid 
and 1 part of sulphuric acid, which quick- 
ly dissolves the oxide, leaving the metal 
with a bright surf^^ Articles which 
are to be heavily gilded must remain 
longer in the acid mixture, as a rougher 
surface is essential to the adherence of 
a large amount of the amalgam. The ar- 
ticles are rinsed in water, without touch- 
mg them with the hands, and left in 
water until they are to be amalgamated, 
this being to prevent oxidation. The so- 
called amalgamation process consists in 
covering them with a layer, of metallic 
mercury. The amalgamating water is 
prepared by dissolving 100 parts, by 
weight, of mercury in 110 parts, by 
weight, of strong nitric acid, and adding 
25 parts of water. It is applied to the 
surface of the metal with a brush of fine 
brass wire. By the action of the metal 
upon the mercury salt, the latter is re- 
duced to metallic mercury, in the form 
of very small drops, which give a white 
color to the metal. 

When the articles are thoroughly amal- 
gamated the amalgam is applied with a 
stiff scratch-brush, quickly and evenly, 
and they are then placed upon glowing 
coals. The mercury evaporates, and the 
gold or silver is left in a coherent layer. 
During the process of heating, the arti- 
cles must' frequently be removed from 
the fire and the amalgam reappUed to de- 
fective places. 

The workmen employed in the process 
suffer greatly from the fumes of the evap- 
orating mercury, and it must be carried 
on in a thoroughly well ventilated apart- 
ment, or, still better, In the open air. 
In spite of all precautions, however, the 
work is very dangerous to health, and 
for this reason fire gilding, though more 
durable than any other, is falling Into 
disuse. 

Many articles are not finished by one 
Sliding, but tile process is repeated two 
or three times to give a thicker coating 
of gold. By suitalfie treatment during 
hating, and by burning off the co-called 
gim^rs* wax, a coating of which is given ^ 
to the finished article, various shades of 
color can be obtained. 
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Iron Amalgam. * 

Iron is one of the metals which does not 
combine easily with mercury, and iron 
amalgam, as such, Is not used for plating 
purposes. Iron which is to be gilded or 
silvered in the fire must be given a coat- 
ing of mercury, which Is done by making 
the object perfectly bright by means of 
pickling or scouring, then rinsing In pure 
water and boiling in a compound ’con- 
sisting of 12 parts, by we^ht, of mercury, 
1 part of zinc shavings, 2 parts of green 
vitriol, 1% xwrte of hydrochloric acid, 
and 12 parts of water. The green vitriol 
is first dissolved in the water, the mer- 
cury added next, and finally the zinc, A 
porcelain vessel must be used for the boil- 
ing. The object immersed in the liquid 
is very quickly covered with an even, 
silvery coating of mercury, aft^ which it 
is rinsed several times with water, dried 
in the air, and immediately subjected to 
treatment with the gold or silver amal- 
gam. From the moment when it comes 
from the pickling fluid it must not be 
touched with the hands* for neither the 
mercury nor the gold amalgam would ad- 
here to any places where it had been 
taken hold of. If the object cannot be 
fire gilded at once, it is best to keep it 
under a glass bell-j^, or in a box, so that 
it may not gather dust, and also that the 
mercury, which is deposited in a very 
thin layer upon the surface, may not 
gradually evaporate. If the gold amal- 
gam' is applied as siMn as the object is 
taken from the mercury bath and rinsed, 
it will adhere easily and firmly. 

Lead Amalgams, 

These meet with an interesting employ- 
ment for the autogenous soldering of lead. 
After the surfaces to be soldered have 
been n^ll cleaned a lay w of lead amalgam 
is applied. It is afterward sufficient to 
pass along the line of Junction a solder- 
ing Iron heated to redness, In order that 
the heat sluiutd cause the volatilization 
of the quicksilver, and that the lead, lib- 
erated in a state of fine division, should 
be melted and cause the adho'ence of the 
two surfaces. The only precaution neces- 
sary is to avoid l»reathing the marcurlal 
vapor, which is quite poisonous. 

Magneeiui^ Amalgam. 

This amalgam la slowj^ formed by con- 
tact oi mmxmry with pure magnesium In 
the cold, btu quickly^at the boUii^ point 
of mercury, in thu amalg a m the affinu 
•ties of magnesium are ecalted. An amalr 
gam containing 5% of magnMium swells 
up instant^ in otmtact with air, And 
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loses Its luster; It decomposes water read- 
ily. Magnesium amal^m may also he 
prepared by covering sodium amalgam 
with a solution of magnesium sulphate. 

Manganue Amalgams. 

These iShy serve for the preparation of 
manganese. For this purpose it is suffi- 
cient to distil In a current of pure hydro- 
gen. The manganese remains in the form 
of a grayish powder. 

Plattnwn Metals, Amalgams of. 

The platinum me^s can be combined 
with mercury, but tire amalgams thus ob- 
tained have not, thus far, found any ex- 
tensive use in the industries, the process 
of electroplating being almost exclusive^ 
employed in such cases. 

Potassinm Amalgams. 

Potassium unites with mercury with 
great violence, and forms an amalgam 
similar to sodium amalgam. 

Silver Amalgam. 

The properties of silver amalgam are 
similar in most respects to those of gold 
amalgam, but it has a still stronger ten- 
dency to crystallize. Pure silver must be 
used In its preparation, aa a content of 
copper would have the same detrimental 
effect upon the character of the amalgam 
as In the case of gold amalgam. The 
easiest method of making silver amalgam 
Is by the use of silver in powdered form, 
obtained by reducing silver solutions. If 
a solution of nitrate of silver Is put Into 
a bottle with 10 or 15 parts of water, 
and a few small pieces of sheet zinc, and 
Uie mixture shaken vlgcarously for a few 
minutes, the silver will separate In the 
form of a very fine blackish-gray powder, 
which only needs washing and diying to 
be ready for the preparation of amalgam. 
This powder can be directly dissolved In 
the mercury, but it takes some time. A 
quicker method Is to heat the mercury 
nearly tq the boiling point in a crucible, 
and throw in tiie powdered silver, stirring 
vig<uvusly with an Iron rod. Silver amal- 
gam can also be prepared without heat 
In this method a concentrated solution 
of nitrate of silver (1 part of the nitrate 
in 3 parts of distilled water) is mixed 
with 4 times the quantity of mercury, and 
the liquids combined by shaking, the sti- 
ver will re^hiced jTrom the nitrate by 
the mercury, and dissolve in the excess 
of it U the amalgam la to be used for 
fire silvering, tiie small quantity of ni- 
trate of nuircury adhet:ing to it is of no 
consequence, and it can be used at once. 
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Silver Amalgoma, — 1. — ^In the silvering 
of mirrors by the Petitjean method, whi<^ 
has almost universally replaced tinning, 
the ^jroperty of silver in readily amalga- 
mating is taken advantage of, by sub- 
mitting the glass, after silvering, to the 
action of a dilute solution of double cya- 
nide of mercury and pota^ium, in such a 
manner as to form an. amalgam of white 
and brilliant silver adhering strongly to 
the glass. To facilitate the operation, 
and utilize all the silver, while economiz- 
ing the double cyanide, M. Lenoir has 
recommended the foUowIng : Sprinkle the 
glass, at the time it is covered with 
the mercurial solution, with very fine zinc 
powder, which precipitates the quicksil- 
ver and regulates tha amalgamation. 

2. — The metallurgy of silver alRo takes 
advantage of the property of this metal 
in combining cold with quicksilver ; this 
for the treatment of poor silver ores. 

In the Saxon or Freiberg process for 
treating silver ores, recourse is had to 
quicksilver in the state of amalgam in 
amalgamating casks, in wfiich the ore, 
after grinding, is shaken with disks of 
iron, and with mercury and water. The 
amalgam, collected and filtered under 
strong pressure, contains from 30 to 33% 
of silver. It is dlsUiled, either in cylin- 
drical retorts of cast iron, furnished with 
an exit tube immersed In tJie water for 
condensing the mercurial vapors, or on 
plates of iron, arranged over ^ch other 
along a vertical Iron stem, supported by 
a tripod at the bottom of a tank filled 
with water, and covered with an iron re- 
ceiver, which is itself surrounded with 
ignited charcoal. It should be remarked 
that the last rartions of quicksilver in a 
silver amalgam submitted to distillation 
are volatilized only under the action of 
a high and prolonged temperature. 

Sodiam Amalg aiii. 

Sodium amalgam Is not used by itself, 
as it quickly decomposes in the air into 
caustic soda and mercury. But it can be 
employed in preparing many other amal- 
gams which cannot be made directly. If, 
for Instance, sodium am fllgam is brou£dit 
together with a solution of metallic rhlo- 
I'lde, the other metal in the comhiuB tlon 
is usually separated from the chlorine by 
the sodium, and at the moment of the 
separation unites with the mercury to 
form aq amalgam, while the sodium com- 
bines with > the chlorine. The pre8en<x of 
a very small quantity sodium nmnigam 
werts a very favorable influence upon 
formation of other amal^ms, and by 
Hs use in the procew of obtaining gold 
m 
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and silver by amalgamation considerable 
time is sa^ed and the amalgamation is 
more complete. 

Sodium amalgam is prepared by melt- 
ing sodium under petroleum and Intro- 
ducing the mercury through a very nar- 
row glass tube. Both the metals com- 
bine at once, with a very peculiar noise, 
and the amalgam hardens to a silver-white 
mass, which, however, must be kept under 
petroleum until it Is to be used, to pre- 
vent the oxidation of the sodium. 

If sodium amalgam is put into a solu- 
tion of ammonium chloride, it swells to 
many times Its first bulk, rises to the ?(Ur- 
face of the liquid, and is converted Into 
amalgam of ammonium, which, however, 
is a very unstable compound, quickly de- 
composed Into ammonia, hydrogen and 
metallic mercury on exposure to the air. 

Strontium Amalgninw, 

These amalgams, washed and dried rap- 
idly, Immediately after their prei>aration, 
and then heated to the i^scent red in a 
current of dry hydrogen, yield a fused 
mass of strontium. 

Tin Amalgam. 

1. — This amalgam was formerly of ipa- 
portance for making mirrors, but at the 
present day mirrors coated with a thin 
layer of silver are more beautiful and 
cheaper than those prepared with amal- 
gam. Tin has a great affinity for mer- 
cury, which makes the preparation of the 
amalgam easy. It is only necessary to 
rub the two together, the tin being best 
used in the form of foil or shavings. The 
amalgam wUl harden in a shorter or long- 
er time, according to the quantity of mer- 
cury used. 

2. — Tin amalgam for filling teeth Is 
prepared by rubbing together 1 part of 
tin and 4 parts of mercury, removing the 
excess of mercury by pressing in a leather 
bag and kneading or rubbing. It is a 
flexible mass, which hardens in the course 
of a few days, 

3. — Amalffttm for Mirrors . — Amalgam 
for coating mirrors is the completely satu- 
rated compound of the. two metals, hard- 
ened in a crystalline form. It is pr^>aTed 
directly upon the mirror plate by the fol- 
lowing meUio^. A sheet of tinfoil, some- 
what larger than the mirror, is placed 
upon the^silvering table, which has a mar- 
ble top, adjustable by screws to either a 
hmizontal or inclined position. After the 
sheet of foil has been ^read out, and 
made perfectly smooth, a wnflll quantity 
of mercury is poured over U, and evenly 
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distributed by means of a woolen cloth. 
When the whole sheet has be^ dampened 
with the mercury, more Is poured on, to 
make a layer about % In, deep, and the 
plate of glass, first thoroughly cleansed 
(which is best done with strong soda Ij^), 
is laid upon it To do this a strip of 
paper is pushed in between the mercury 
and the layer of amalgam, at one side, 
the edge of the glass laid upon it and the 
plate is then pushed slowly forward across 
the table and finally allowed to settle 
down upon it The table is now slightly 
inclined, so that the mercury can drop 
off,^d the plate settle firmly against the 
amalgam. When the mercury has ceased 
to run off, except very slowly, soft thick 
woolen cloths are spread over the plate, 
and weights are put on it to press out 
all excess of mercury. At the same time 
the table is somewhat more sharply in- 
clined. The weights may be removed in 
about 30 hours, as the amalgam will by 
this time adhere closely to the glass. The 
plate of glass is set up on edge, and a lit- 
tle more merc«y will drop off. After 
about four weeks the mirror may be con- 
sidered as finished. 

If ,curved glass plates are to be made 
into mirrors, the amalgam is prepared 
Iqr itself, and after spreading it as evenly 
as possible upon the plate, the latter is 
heated until the amalgam melts. 

Great care must be taken to have the 
plates of glass perfectly clean, as the 
^algam will only adhere to a bright 
surface. The cleansing is best per- 
formed by means of washing with 
strong soda lye. Since the process of 
making mirrors by the reduction of silver 
solutions upon the glass has been known, 
and can be quickly and cheaply carried 
out, the use of amalgam Is falling more 
and more into disuse, a desirable condi- 
tion in view of the fact that the work is 
very injurious to the health of the work- 
men employed, who must constantly 
breathe in tJie fumes df the mercury. 

4. — An amalgam consisting of 2 parts 
of zinc and 1 part of tin may be used 
for covering the cushions of frictional 
electric machines, llils amalg am {g pre- 
pared by first melting Uie zinc and tin In 
a crucible and adding the quicksilver, pre^ 
viously heated. 

5. — We have already spoken of the cad- 
mium ama^am empk^ed ‘ for plugging 
teeth, an amalgam of 2 parts of quick- 
silver, 2 parts of tin, and 1 part of cad- 
mium. For the jKune purpose an amal- 
gam of tin, silver and gold Is employed. 
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6.— Awuripam for Tfnninflr.— Small arti- 
cles of iron, as pins, for exanqjle, can be 
tinned by first making them bright by 
pickling in an acid, dipping in melted 
tin amalgam, blanching in dilute add, 
drying and polishing. 

Zinc Amalgam. 

Zinc amalgamates readily with mer- 
cury, it being only necessary to heat the 
latter to the boiling point and add the 
zinc in small pieces. Zinc amalgam Is 
not employed directly, but Is largely used 
in the zinc anodes jn galvanic batteries. 
For this purpose prepared upon the 
zinc plate itself, by heating the latter to 
about 482 to 500“F., and dipping It at 
once into mercury, after first coating It 
quickly and uniformly with a solution of 
chloride of zinc and ammonia, applied 
with a brush. Amalgamation takes place 
immediately, and the plates thus treated 
give currents of greater strength and con- 
stancy than ordinary zinc plates. 

Zinc Amalgams.~The principal em- 
ployment of zinc amalgams is their use 
as a cathode or negative electrode in the 
batteries of Munson, Deniell and Le- 
clanche. This combination is designed to 
render the zinc unattackable by the excit- 
ing liquid of the battery with open cir- 
cuit. The action of the mercury Is to 
prevent the zinc from forming a large 
number of small voltaic elements when 
foreign bodies are mingled with the 
metal ; in a word, the giving to ordinary 
zinc the properties of pure zinc, and con- 
sequently of causing a great saving in ex- 
pense. For amalgamating a zinc plate It 
Is plunged for a few seconds in water 
in which there is 1-16 in volume of sul- 
phuric acid, then rubbing with a copper- 
wire brush which has been dipped in the 
quicksilver. The mercury takes more 
readily on the zinc when, after the zinc 
has been cleaned with water sharpened 
with sulphuric acid, it is moistened with 
a solution of corrosive sublimate, which 
is reduced, and furnishes a first very thin 
coot of amalgam, on which the quick- 
silver is immediately fixed by simple Im- 
mersion, without rubbing. The zinc of 
a battery may be amalgamated by putting 
at the bottom of the compartment con- , 
taining each element a little quicl^ver 
in such a way that the zinc touches the 
liquid. The amalgamation Is effected un- 
der the influence of the current, but this 
process ai^Ues only on condition that the 
zinc alone touches the bottom of the ves- 
sel containing the quicksilver. 


( m > 



CHAPTER IV 


ART AND ARTISTS’ MATERIALS 


Constant reference should be made to the Index, also to the chapters on 
Cleansing, Gkiss, Leather, Lapidary Arts, etc. ; also to the very full chapter on 
Paints, Varnishes, etc. 
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Academy Board. \ . 

1. — Sjftooth— Apply to Junkboard a 
coating of size ; when dry, spread on thick 
paint with a palette knife. 

2. — Rough . — Size heavy manlla paper, 
apply to two sheets a thick coat of paint, 
place the painted sides together, then 
pull them apart. This will give the board 
a roughened surface or tooth. 

Books, To Gild the edges of. 

To gild the edges, the book should be 
put Into the press straight, and on a level 
with the cheeks of the press between cut 
tingboards, the boards of the book be- 
ing thrown back. The press should be 
screwed up very tightly, and ally pro- 
jection of the cuttlngboards sho^d be 
taken away with a chisel. If the paper 
is unsized, or at all spongy, the edge 
should be sized and left to dry. This 
njay be ascertained by wetting a leaf 
with the tongue; if spongy, the moisture 
will sink through, as in blotting paper. 
The edge should be scraped quite Bat, 
and perfectly even, care being taken to 
scrape every part equally, or one part 
of the edge will be hollow, or perhaps 
one side scraped down, and this will make 
one square larger than the other. When 
scraped quite smooth and evenly, a mix- 
ture of black lead and thin glair wa^ 
is painted over the edge, and with a hard 
brush It is well brushed until dry. 

The gold is now cut on the gold cush- 
ion. Lift a leaf out of the book with 
the gold knife, lay it on the gold cushion, 
breathe gently on the center of the leaf 
to lay it flat; It can then be cut with 
ease to any size. The edge is now glaired 
evenly, and the gold Ir taken up with a 
piece of paper previously greased by draw- 
ing it over the head. The gold Is then 
gentl^ laid on the edge which has been 
glatr^ The whole edge or end being 
done, is allowed to get perfectly dry, 
which will occupy two hours. 


Before using the burnisher on the gold 
itself some gilders lay a piece of flne pa- 
per on the gold and gently flatten it with 
the burnisher. Boolu are often treated 
in this manner ; they then be<»me dull 
gilt When Intended to be bright a 
waxedgcloth should be gently rubbed over 
the surface two or three times before 
using the buitdsher. The beauty of bur- 
nishing depends upon the edge presenting 
a solid and uniform metallic surface, 
without any marks of the burnisher. 

Gilding Books. — White of egg, well 
beaten up, is the ordinary sticking mate- 
rial used by binders to put the gold leaf 
on. The leather back of the book is 
varnished with it, and when dry a strip 
of gold leaf is put on the place where 
the Jetters or ornaments are to be placed ; 
the letters used are common printing 
types (they must be new, however, and 
not been used with printing ink). They 
are heated a little above the boiling point 
of water, which is ^ily tried with a 
wet finger, and then they are pressed 
on the gold leaf for a few seconds only, 
when the heating of the albumen, or white 
of egg, under it fixes them to the leather 
of the book. The ornamental %ures used 
are commonly made of brass, and manu- 
factured for the use of book bind^, while 
the type is screwed in an appropriate 
brass or iron holder, with wooden han- 
dle. The back of a well bound book 
being always round, the proper way of 
putting on the gilded letters and orna- 
ments requires a certain way of manipu- 
lation, which it is best to acquire by vis- 
iting some good bookbinder’s shop: In 
the next large city, to see the operaUom 
and use your eyes properly so as to get 
all Uttle details. The sld^ of booics be- 
ing flat, it Is best to put the letters and 
omamenta under a press, 'the wpfe U 
put up In a proper form. It is halted, ptit 
under the preffl with the varnished sitk^ 
of the book, covered with gold leaf 


Always consult the Index when using ttds book. 
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the right place, and the preas screwed 
down. Sometimes the binder puts the 
strip of gold leaf on the foce of the t 3 ^e, 
In place of on the book. This is equally 
good, and, under certain circumstances, 
preferable. 

Bronzing. 

This term is applied td the process of 
imparting to the surfaces of figures of 
wood, plaster of paris, etc., a metallic 
appearance. This is done by first giv- 
ing them a coat of oil or size varnish^ 
and, when this is nearly dry, applying 
with a dahher of cotton, or a camel’s-hair 
pencil, any of the metallic bronze pow- 
ders; or the powder may be placed in a 
little hag of muslin and dusted over, the 
surface, and afterward finished off with 
a wad of linen. The surface must be aft- 
erward varnished. (See also chapter on 
PAINT, VARNISHES, etc.) 

1. — ^Mosaic gold is prepared by Incor- 
porating and grinding: tin, 16; flower 
of sulphur, 7 ; mercury, 8 ; and sal am- 
moniac, 8 ; then subliming the amalgam. 
A flaky gold-colored powder remains In 
the matrass. 

2. — Copper powder is obtained by sat- 
urating nitrous acid with copper and then 
precipitating the copper exposing iron 
bars in the solution. 

3. — ^Bisulphide of tin has a golden lus- 
ter, flaky texture, and is used for orna- 
mental work, such as paper hangings, and 
as a substitute for gold leaf. 

4. — Dutrii foil, reduced to a powder by 
grinding, is also used; and powdered 
phunbago gives an Iron-eoloied shade. 

5. — ^Another kind is made trcm verdi- 
gris, 8 ; putty powder, 4 ; borax, 2 ; niter, 
2 ; bichloride of mercury, ^4 ; grind into 
a paste with oil, and fuse them together. 

6. — Another (red) ; Sulph. copjier, 
100 ; carb. soda, 60 ; mix and incorporate 
by heat; cool, powder, and add copper 
filings, 15; mix; keep at a whiter beat 
for 20 minutes ; cool, powder, wash, 
dry. 

7. — Bright yrflow: Copper, 83 parts; 
zinc, 17 parts. Orange : <7op]>er, 00 to 
96 parts; zinc, 5 to 10 parts. Copper 
red: Copper, 97 to 09 parts; zinc, 1 to 
3 partSL 

8. — -Bronze powder may be mixed into 
a paint by oshig japan drier with a gwait 
percentage of boiled linseed < oil Both 
should be fresh. 

te— Gold Bronze Powder. — a. — Pure 
gold bronze powder may be made as fob 
lows : Grind leaf gold ,wlth pure honey 
Until the leaves are broken tq> and 
Cutely divided. Ronove this inixt^ 
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from the stone by a spatula and stir up 
in a basin of water; the water will melt 
the honey and set the gold free. Leave 
the basin undisturbed until the gold ^b- 
sides. Pour off the water, and add fresh 
instead, until the honey Is entirely washed 
away, after which collect the gold on fil- 
tering pans and dry for use. 

b.— A cheaper sort may be made thus : 
Melt 1 lb. of tin in a (Tucible and pour 
it on % lb. of pure mercury; when this 
is solid grind it into powder, with 7 oz. 
of flowers of sulphur and ^ lb. of sal 
ammoniac. * 

ID.—Silver BroiKte Powder.—Melt to. 
gether 1 oz. each of bismuth and tin, then 
add 1 oz. quicksilver ; cool, and powder. 

Burnt Wood. 

A very old process of decorating wood 
is to bum In the design with needles of 
different shapes, whereby quite artistic 
effects may be produced, and which only 
requires little pracUce and a steady hanrt 
The clean, smooth surface of light wood 
is nibbed down well, and the design 
sketched on lightly, or pounced on, so 
that the plate does not get soiled. Now 
a steel needle, which has been provided 
at the end with a covering of horn or 
wood, Is made red hot over an alcohol 
flame. With this needle the sketch is 
worked, so that the design becomes burnt 
in and fixed. If It should be burnt in 
too deeply in places, the spot Is rubbed 
with fine glass paper. Platinum points 
come with special outfits, and are more 
effective. 

CauTas, To Prepare for Painting. 

1- — Nall the canvas on the stretcher, 
then give it a coat of thin glue size. Al- 
low this to dry, then .apply paint- of the 
desired tint with a palette knife. The 
paint should have about the consistency 
of that sold in artists' tubes. 

2. — ^Whlte lead, 1 part ; whiting, 2 
parts ; a small portion of litharge and 
sulphate of zinc for driers ; mir wi^ 
e<tual parts of boiled linseed oil and raw 
linseed, tlfited with either brown umber 
or lan^black, for a neutral ground. The 
canvas Is tacked upon a stretching frame, 
and alited with weak ^ue size to which 
a sm^ portion of zinc sulphate is added. 
When dry It Is stippled over with some 
driers and raw Uns^ oil, as thin as pos- 
sible, not saturated. When very nearly 
dry the white lead, whiting, etc., is nSxed 
up very smooth, ai^ put upon it yery 
thin and smooth Trith a large palette 
knife, and hatched over with a lai^ 
sash tool, thawing It Aaron one way, and 
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then at right angles, until the face pre- 
sents a face like a piece of fine linen or 
cartridge paper, when It is left to dry. 

Cards, To Gild .Ibe Bdgee of. 

1. — Obtain an ex^mely thin leaf of 
gold. Put your cai^ds together so that 
the edges are perfectly even. ■ Then plac^ 
in a press with the exposed edge upp^- 
most Coat the edge \^th a mixture of 
red chalk and water. The gold is blown 
out from small books, and spread on a 
leather cushion, where it Is cut to the 
proper size by a axiooth-e<^ed knife. A 
camers-halr pencil le^dippad into white 
of egg mixed with urater, and with this 
the partially dry edge is moistened ; the 
gold Is then t^en up on a tip brush 
and applied to the moistened edge, to 
which it instantly adheres. When all the 
four edges have been sdlt In this way, 

^ and allowed to remain a very few min- 
utes, take a burnisher formed of a very 
smooth piece of hard stone (usually blood- 
stone), and rub the gold very forcibly, 
which gives the gold a high degree of 
polish. To silver edges take a brush, dip 
it in a saturated solution of gallic add, 
and wash the edges ; then dip the brush 
into a solution composed of 20 parts ni- 

^trate of silver to 1,000 parts distilled 
water. Keep on alternating these solu- 
tions until the edges assufne a brilliant 
tint Then wash with distilled water, and 
dry by free air and heat 

2. — A composition consisting of 4 parts 
of Armenian bole and 1 of candied sugar, 
ground together, with water, to a proper 
consistency, and laid on by a brush, with 
the white of an egg. This -coating, when 
nearly dry, is smoothed by the burnisher. 
It is then slightly moistened by a sponge 
dipped In clean water, and squeezed In 
the hand, after which gold leaf is applied. 

/ 

Carton-iderre Omaments. 

Composed of the pulp of paper, mixed 
with whiting and glue, pressed Into plas- 
ter piece-molds, backed with paper, and, 
when sufficiently set, hardened by drying 
In a hot room. Carttm-plerre onlaments 
are stronger and lighter than those made 
fo plaster of parts. 

Coin Impresslous. 

Sharp ImpressionB of coins may be ob- 
tained by using a mixture of equal quan- 
tities of molten, thinly liquid sidpbur and 
Infusorial earth and a little graphite. 
Llqu^ the mixture by beat, and apply 
with a spoon or spatula to the coin; on 
cooUnft an Impreesion of greet sharpness 
will result The graphite prevents the 
irnpmsion becomh^ dull or uiud^tiy. 
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(kdored Pencils for Sketching on Glees, 
Porcelain, etc. 

1. — Black. — Lampblack, 10 parts ; white 
wax, 40 parts ; tallow, 10 parts. 

2. — White. — Zinc white, 40 parts ; white 
wax. 20 parts ; tallow, 10 parts. 

3. — Light Blue. — Prussian blue, 10 
parts ; white wax, 20 parts ; tallow, 10 
parts. 

4. — Dark Blue.— Prussian blue, 15 
parts; gum arable, 5 parts; tallow, 10 
parts. 

5. — Yellow . — Chrome yellow, 10 parts ; 
wax, 20 parts ; tallow, 10 parts. 

The colors are mixed with the fats in 
warmed vessels, levigated with the same, 
and are then flowed to cool until they 
have acquired the proper consistency for 
being transferred to the presses. In 
these the mass is treated and shaped sim- 
ilarly as the graphite In the presses for 
ordinary pencils. 

Colors Prodaoed by Mixing Pigments. 

' According to S. Paris Davis, colors 
may be produced by mixtures of pigments 
as follows : 

Bismarck Brown. — Take carmine, crim- 
son lake and gold bronze, and mix to- 
gether, If a light shade Is desired, use 
vermilion in placd of carmine. 

Bottle Green. — Dutch pink and Prus- 
sian blue for ground; glaze with yellow 
lake. 

Brtcft Color.— Two parte^ of yellow 
ocher, 1 of red and 1 of white. 

Bronze - Green. — ^Five parts of chrome 
green, 1 of black and 1 of umber. 

Brown . — Three parts of red, 2 of black 
and 1 of yellow. 

Canary yrfloto.— Five parts of white 
and 3 parts of lemon yellow. 

Carnation Bed— Three parts of lake 
and 1 of white. 

Chestmit , — ^Two parU of red, 1 of black 
and 2 of chrome yell^. 

Chocolate.-^AAA lake or carmine to 
burnt umber, or take Indian and 
black to form a brown ; then add j^Uow 
to bring about the desired shade. 

Cftron.— Three parts of red, 2 of yel- 
lOW wnrt 1 of Uue. 

Claret. — Red end black, or carmine and 
blue. 

Clay Drab . — Raw sienna, raw umber 
and white lead, equal parts; then ehad^ 
with chrome green. 

Copper, — One {Murt of red 2 of yellow 
and 1 of black. 

(.feom.— Five parts of white, 2 of yel- 
low and 1 of red. 
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Detp Buff. — ^The same, with the addi- 
tion of a little red. 

Drab. — Nine parts of white and 1 of 
umber. 

Dove. — Bed, white, blue and yellow. 

. Fawn. — Eight parts of white, 1 of red, 
2 of yellow and 1 of umber. 

Flesh. — ^Blght parts of white, 3 of red 
and 3 of chrome yellow. 

French Gray, — White, shaded with 

ivory black.-" 

French Bed— This color Is simply In- 
dian red, lightened with vermilion and 
glazed with carmine. 

Gold. — White and yellow, leaded with 
red and blue. 

Grass Green. — ^Three parts of yellow 
and 1 of Prussian blue. 

Green. — Blue and yellow, or black and 
yellow. 

Jonquil Yellow.—Mlx flake white and 
chrome yellow, and add vermilion or car- 
mine. 

Lead. — ^Eight parts, of white, 1 of blue 
and 1 of black. 

Lemoju — ^Five parts of lemon yellow 
and 2 of white. 

Light Yellow ocher, tinted with 

white. 

Light Gray. — ^Nine parts of white, 1 
of blue and 1 of black. 

Lilac. — Four ^rts of red, 3 of white 
and 1 of blue. 

yaroon, — ^Three parts of carmine and 
2 of yellow. 

Medium Gray. — Eight parts of white 
to 2 of blade. 

Oak, — Five parts of white, 2 of yellow 
and 1 cME red. « 

Gtive. — Eight parts of yellow, 1 of blue 
and 1 of black. 

Olive Broum. — One part of lemon yel- 
low with 3 parts of burnt umber. Change 
the proportions for different shades. 

Peach Blossom. — Eight parts of white, 
1 of red, 1 of blue and 1 (rf yellow. 

Pea Green. — ^FiveHiarts of white and 1 
of chrome gre«i. 

PearU — ^Whlte, black and red, in pro- 
porUons to suit the taste. 

..Plwn.— Two parts of white, 1 of blue 
and 1 of red. 

Portland Stone. — ^Three parts of raw 
umber, 3 of yellow ocher and 1 of white. 

PKrpIc.— The same as lilac, but dif- 
ferently proportioned ; say 2 parts of 
blue. 

/2oss.~-Five parts of white and 2 of 
carmine. 

Stdmon. — Five parts of white, 1 of yel- 
low, 1 of umber and 1 of red. 

— ^Four parts of yellow and 2 of 
Vandyke brown. 
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Stone. — Five parts of white, 2 of yel- 
low and 1 of burnt umber. 

— ^Five parts of yellow, 2 of 
white and 1 of red. 

Tan. — Five parts of burnt sienna, 2 of 
yellow and 1 of raw umber, 

Violet . — Similar to lilac, but more red 
than purple.' 

Willow Green. — Five parts of white 
and 2 of verdigris. 

Compositions. 

See also chapter on RUBBER, GUTTA 
PERCHA AND CBLLW.01D. 

1. — A mass for Riding, according to 
a process patented oy Heinrich Sommer, 
of Grunberg, in Silesia, can be prepared 
by first making a mixture of about 2-5 
chalk, rather more than % burnt gypsum, 
and a small quantity of zinc white ; then 
a second mixture of 1-3 boiled linseed, 
1-5 poppy oil, 1-5 varnish, 1-5 strongly 
hydrated boiled glue, about 1-10 to 1-12 
chalk with a small addition of zinc white 
and gypsum, and combining these two 
mixtures, before use, in the proportion of 
2 :1 or 3 :1. 

2. — Beerit is a material discovered by 
Sculptor Beer in Paris for the production 
of castings of the smallest and also of 
the largest dimensions, the outlines and 
tracing displayf^, in both cases, a sharp- 
ness never obtainable with plaster. The 
casting, in about 3 hours after being run 
into the mold, is i>erfectly hard and com- 
plete, and but seldom requires working 
over. Beerit is said to be composed of 
100 parts of marble dust, 10 to 25 parts 
of pulverized glass, and 6 to 10 parts 
of pulverized, screened lime, mixed with 
water glass, 

3. — Substitute for Plaster of Paris. — 
Best whiting, 5 lb. ; glue, 2^ lb. ; linseed 
oil, 2% lb. Heat these materials, and 
mix them thoroughly. After this com- 
pound has cooled, lay on a stone which 
is covered with powdered whitening, heat 
until the mass is tough and firm. Cover 
with wet cloths to keep moist Orna- 
ments may be made of this material by 
pressing H into a mold with a screw 
press. It becomes very hard after a time. 

Cotton, To Gild. 

The cotton should be spread with glue, 
dried, then coated with a thick solution 

perchment size, and dried again thor- 
oughly. Then apply the gilding. 

Copying Paper. 

1. — The fdllowing is communicated to 
the Pelytee^h. iloiizhlait E. Dieter- 
ich, in regard to the method he employs 
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for maidngf tlie coi^liig paper whicb h«» 
obtained ik> good a reputation In Ger- 
many. Hie manufacture may be divided 
Into two {HurtSt viz., the {M^uctton of 
the color and the apidicatlon of the same 
to the paper. For blue paper, Dteterlch 
uaee ex^uaively the blue oolmr known as 
Parte blue, as covning better than any 
other mineral cok>r. ■ Ten kgm. of the 
same are coarsely ground, and mixed with 
20 kgm. of ordinary oUve oU ; 0.25 kgm. 
of glycerine te then added. This mixture 
Is exposed for a week in a drying room 
to a temperature Of 40 to 50° C., and 
then ground as fine aXpos^ble in a paint 
mllL The glycerine softens the hard 
paint and tends to make it more easily 
diffusible, 'then pleterlch melted 0.5 kgm. 
of yeUoF wax with 7.6 kgm. of Ugrolne, 
and added to this 3 kgm. of the blue mix- 
ture, mixing slowly at a temperature of 
30 or 40® C. The mass te now of the 
constetAu? of honey. It te applied to 
the paper with a coarse brush, and after- 
ward evenly divided and polished with a 
badger'a-halr Inandi. The Sheets are then 
dried on a table heated by steam. This Is 
done in a few minutes, and the paper is 
then ready for shipment The quanti- 
ties menticmed will be siiflflcient for about 
1,000 sheets of 60 x 90 centimeters, be- 
ing a dSy’s work for two girls. For black 
paper aniline black te uwd in the same 
propoftion. The operation must be car- 
ried on in a well ventilated room pro- 
tected from fire^ on aa»unt of the com- 
bustibility of the material and Uie nar 
cotlc ^ects of the Ugrolne. Illie pap^ 
is used by being placed between two 
sheets p«q>er, the upper one receiving 
the original, the lower one the copy. 

2 . — Permanently Moist Copping Paper, 
—A perpetually damp copying paper, al- 
wa^ ready for use, Is dMcrlbed In The 
Paper Trade Journal, It te prepared by 
dissolving 1 lb. of chloride of magnesium 
in a mcMderate quantity of warm or cold 
water-^bout 1 lb. When dissolved, ^ 
ply this solution with a brush to ordinary 
copying paper, whether in book form or 
otlserwteey or preferably by means of cloth 
pads saturated with the l^uld; then place 
th^ pads between any suitable number 
of leaves; apply pressure, at first vary 
moderate, until the absorption by tiie par 
te complete ; tiioi remove the ch^ 
padk and appbr with the ^rtss a strong 
pressmw. It te titem tor uaSb Paper 
prcqiared by thli process will mnaht psa^ 
manenay motet iinder msi&eBm- 

turea, and if made ^ ' by mi extmordl- 

heat; wfit tegain ita 

beiig ' subpieted to Uie tmmxm wtiMw 
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phere. <tae advantage of this method te 
that the streets oi paper wiU not atUiere 
to each other, as te h^quently the case 
when the paper te prepared with com- 
pounds containing glymdne, etc. The 
above pro^s te patented. 

Oiauglitliig. 

Conventional £iecti<mjng. — Our engrav- 
ing illustrates a set of conventional sec- 
tions prepared originaUy for use In the 
Sibley College of Mechanical Eh^neering, 
of Cornell University. They were pre- 
pared by Mr. J. S. Read, in rii^e of 
mechanical drawing and locomotive de- 
sign in this institution. Our engraving 
te made from his new book, entitled "A 
Course in Mechanical Drawing,” which 
has just been published by John WUey 
& Sons. It te, of course, not intoided 
that the sections should be used on either 
rough or hurried drawings, but they wiU 
be useful in all cases where well finished 
and artistic drawings are required. Fig. 
1 shows a conventional method of draw- 
ing sectional rock, wall, and water. When 
no color te to be used, as in tracings for 
blueprint making, the rocks are shaded 
with India Ink, and no color te used. A 
No. 175 Gillott pen is recommendeid. For 
colored drawing the groundwork te made 
of gamboge or burnt umber, and the water 
is represented by a wash of Frussian 
blue. No. 2 shows a c<mventional method 
of representing marble. The whole sec- 
tion is thorough^ wet, and then each 
stone te streaked with Payne's gray. 
Building stone Is shown In the opposite 
corner, and is made with a l^ht wash 
of Payne’s grray, the shading being added 
with ruUng and writing pens. Fig. 8 
shows the method of representing earth. 
The body is made by washing with India 
ink aiui neutral tint with India ink in 
irregular penned lines. Our engraving 
shows four kinds of timber. No. 3 te 
chestnut, and te made by a ground wash 
of gamboge with a little crimson lake 
and burnt umb er. The colors for grain- 
ing In the sections of the riiamber should 
be crimson, and consist of burnt un^b^, 
Payne’s gray, andi <U'lmson lake, in equal 
but sufficient quantity to make a oost- 
trast with the ground color. Pig. 5 ghdym 
black walnut and coxistets of a gtot^ 
of Payhe's gray, burnt umher, and crim- 
son hike in eqiiat quanUty, 
mixture, with , the addit^'c^ kome .hdnit 
umber; fois the grmidng. Fig. 6 shovte 
hard pine. It te oolmed w% a Ught wi^ 
of crimson hike, burnt uml^ and g^m* 
b<^ and in eqnal pa^ a gralmns 
mlxt^ of crln^ lue and burnt 
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ber. Woods in general are shown in 
Fig. 4, which should be colored with a 
U^t wash erf burnt sienna, and grained 
with a writing pen and a dark mixture 
of burnt sienna and India ink. The other 
sections are solid wash colors, and do 
not call for special comment. Various 
other conventional sections are clearly 
^own in Uie engraving. 


thickish paper, as smooth as possible, a 
little larger thw the intended illustration, 
is heated by toying it, with jatiper pre- 
cautions against being injured, on the 
top of a stove, .and a piece of. beeswax 
is rubbed over it .until ^e paper is com- 
plete^ covered with a thin coating. A 
iece of glass, the size of the paper, Is 
toefcened by being held over a candle, 
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Draughting Paper,— Water, 18 parts; 
powdered tragacanth, parts; dissolve, 
and strain through gauze. Stretch the 
paper on a board, apply the mixture 
smoothly to it The paper thus treated 
w0 take either oil or water colors. 

Ihmwhig Paper, 

A-stronomical Draioing Paper. — Felix 
Plateau describes hi Le9 Monde» an in- 
igealQus process for dewing on paper 
white lines on a btock gmmd— a metihod 
ilrequently used for astrolumfical ilkistra' 
means of which both author and 
.aillflt are able to of the effect of 

an iUiiaiiration befbre putting It Into 
1^ tiahds <rf the engTava*. A piece of 

< J 


and, when thoroughly (»o!ed, it is laid 
on the waxed paper and rubbed thor- 
oughly with the fingers, the result being 
that the blackened surface Is produced on 
the paper; on which any design can be 
traced with a needle Ua the finer lines, 
or the back of a steel pen for the thicker 
ones. 

Blue Drawing Paper.— The blue draw- 
ing paper of commerce, which to tre- 
qumtly. anployed for technical drawings, 
to usu^y Utoto dui^bla Fbr ^ .pro- 
duction of a very s^^ceable and .stivng 
drawli^ paper the following proeaiis is 
recommandeil Mik a aolu^n of : - 
arabic, 2 c. cm. ; ammonia . .h^ dto»te» 
. 8 c. mm ; taetarte acidr 2 c ^ j dtop)^ 
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wat^t 20 c. em. After still adding 4 
c. cm. of solution of ammonia with a so- 
lution of potassium ferrocyanide, 2.5 
c. cm. ; distilled water, 10.0 c. cm., and 
allow the mixture to stand in the dark 
half an hour. Apply the preparation dn 
the paper by means of a soft brush, ip 
artiflclal light, and dry in the dark. Next, 
expose the paper to light until it appears 
dark violet, place hi water for 10 sec- 
onds, air a ^ort time, wash with water, 
and finally dip In a solution of eau de 
javelle, 50 e. cm’ ;^dietUled water, 1,000 
c. cm., until It turns dark blue. 

Cyeoses Out of ^ Paper or 

Draivings, fo Remove. — Place the draw- 
ing face downward on a sheet, of smooth 
white paper, cover with another sheet, 
slightly dampened ; iron with an iron 
moderately warm. Engravings may be 
treated in the same way. 

Fising on Drawing Boards. — ^Take a 
sheet of drawing paper and damp it on 
the back side with a wet sponge and 
clean water. While the paper is expand- 
ing take a spoonful of wheat flour, mix 
with a little cold water, and make it 
a moderately thick paste ; spread the 
paste around the edge of the drawing 
paper 1 In. wide with a feather, then 
turn the drawing paper over and press 
the edges down on the board. After this 
take four straight pieces of deal wood, 
% X 2^4 in, wide, place them on the edge 
of the drawing paper, and put a large 
book or heavy weight on each comer to 
make the paper adhere firmer to the board. 
In about an hour’s time the paper will 
be straight and even, and quite ready for 
executing a drawing. When the drawing 
is finished take a sharp knife and raise 
one corner of the paper, then take a scale, 
run it around the edges, and the paper 
will come off easily. Turn it over and 
take the dry paste off with a knife, and 
all will be perfectly clean, and no paper 
will be wasted. 

4. — Oil Spreading, To Prevent,'— Dis- 
solve \4 oz. of clear gelatine in 6 oz. of 
hot water, strain, and apply to paper. 
Let it get dry before painting. 

Pap ^. — Paper prepared 
BO tiiat a l»a8S pointer leaves a black 
mark on it Dissolve H <w. of pure so- 
dium suhihlde.and ^ oz. of sodltun hypo- 
sulphite m 1 qt of rain water : filter ^e 
solution, and with it uniform]^ taoiaitm 
the surface of the paper.; then dry the 
latter . inreMure : between clean blpt- 

fl.--^ft»^aiarenfr^.-*-M88olvB a given 
1 ^ cMtor oil In 1, 2 w g v<d- 
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umes of al^lute alcohol, according to the 
thickness of the paper, and ai^Jly wiith a 
sponge. The alcohol evaporates in a few 
minutes, and the tracfiig paper is ready 
for immediate use. The drawing or trac- 
ing can be made either with lead pencil 
or India Ink, and the oil removed from 
the paper by immersing it In absolute ai- 
cohol, thus restoring its original capacity. 
■The ink used must be of the waterpro(ff 
variety. 

b. — An American trade paper recom- 
mends saturation with benzine. In a lit- 
tle while the absorbed liquid is again dis- 
persed by evaporation, and no evidence 
of the treatment remains. 

7. — Washable. — Any kind of paper is 
lightly primed with glue or another suit- 
able binder, to which a' finely powdered 
Inorganic body, such as zinc white, chalk, 
lime, or heavy spar, as well as the desired 
coloring matter for the paper, are ad^ed. 
Next, the paper thus treated is coated 
with soluble glass — silicate of potash or 
of soda — to which small amounts of mag- 
nesia have been admixed, or else it is 
dipped into this mixture, and dried for 
about 10 days in a temperature of 25® 
C. (77® F.). Paper thus prepared can 
be written or drawn upon with lead pen- 
cil, chalk, colored crayons, cai1x»n, India 
ink, and lithographic crayon, and the 
writing or drawing may be washed off 
20 or more Umes, entirely or partly, 
Without the paper changing materially. 
Hence, paper treated as indicated pre- 
sents the advantage of great economy In 
schools, especially schools of designing. 
In making designs and sketching plans, 
etc., it offers the convenience that any- 
thing wrong may be readily and quickly 
removed with a moist sponge and imme- 
diately corrected, since the washed places 
can be worked on again at once. This 
paper is preferable to the heavy slates 
used in teaching writing and drawing, 
and is commendable for that purpose, if 
only for the reason that it can be given 
any color not Uring the eye. 

Drawings, 

1, — Chalk Drawings, To Fix. — Dissolve 
40 parts of alum and 20 parts of isin- 
glass In 2,000 pms bf rain watm* hy 
boiling; strain the mixture through IDien, 
and add to it about 250 parts of alcohtg. 
The paper may be dipped in the;liq^d» 
latter ran be poured oyer ih 

Z— Diagrams for Lantern tlse.— 
thin, tranapar^t gylptiitie, or 

tuloid, and wash thoro^h^ with wat^. 
\inien dry, rub with whiting to re- 
move all grease. Drawin;^ qr wrltir^ 


(MR) 
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can now be. placed on the zybmite aa eas- 
ily as on paper. Tracings can be readily 
m^e which are better than those on 
gelatine. Ckur^ the finldted woi^ be- 
tween two glasses 3^X4 in., and bind 
the edge with papw. 

3. — Fixir^f Drawings. — the 
drawing In skimmed milk. A special fix- 
ative is sold for the ptirpoee by dealers 
in art materials. Collodion, if very thin, 
might be used with advanta^ ; often used 
for manuscripts. 

b. — ^Flow with very thin collodion. 

c. — Two tablespom^Fula of rice, boiled 
in 1 pt or pt. of vmtor ; strain, and 
pass the drawing quickly through the li- 
quid; use a laige fiat dish for the liquid. 

d. — ^Pr^pare water starch in the man- 
ner the laundress, of such strengdi as 
to form a jelfy when cold, and then ap- 
ply with a hroad camer&halr brush, as In 
varnishing. The same may be done with 
thih cold, isinglass water or size, or rice 
watM'. 

4. — UounUng and Vamishinff. — ^Paste 
the drawing (m the badcground. Flour 
paste is as good as any; and when it Is 
dry, size the surface with a solution of 
gum arable or white glue. When that 
is dry, use any varnish you please. For 
a delicate picture or drawing, dammar 
varnish is the best; but it must be ap- 
plied rapidly to secure an even surface. 

5. — Mounting on Linen. — ^The Unen <w 
calico is first stretebed by tacking It 
tightly on a frame or stretcher. It is 
then thoroughly coated with strong size, 
and left until nearly dry. The sheet of 
paper to be mounted requires to be well 
covered with paste; this will be best if 
done twice, living the first coat about 
10 minutes to aoak into the paper. After 
applying the second coat place the paper 

the linen and dab it all over with a 
clean cloth. Cut off when thoroughly 
dry. 

Put a drtq[) or two 
M acetic add in the Ink, and ^en the 
drawing is dry, burnish with mastic var- 
nish. 

b.— BoU parchment cuttings until a size 
Is |«OdU(^ 

Sagravlags, ISo Meach Cavver FlatA 

Stir 0.5 part of dUoHde of lime with 
2 parts Of wat«r, add S pmrta more witter, 
stir the fluid during 2 hotifs, 6 or 6 times, 
aHow It to settle, and pour off the dear 
fluid ; ddttte with 3 piurts of dean water. 
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hour to an hour. Ahow the fluid to nm 
out at the bottcon of the box, pour in 
dean water several times, take out both 
flames, dry i}artiaUy, ronoye upger frame 
and press the print between cardboard 
sheets. 

Engravings, To Clean. (Sea dao Index.) 

Jfountinp. — Strain thin muslin on a 
frame, then carefully paste on It the en- 
gravi^, so as to be free from creases ; 
afterwaid, and when dry, give the en- 
graving two coats of thin size (made by 
putting a piece of glue the dze of a 
small nut into aySmall cupful of hot 
water) ; finally, when this dries, varnish 
the engraving with a varnish luiown as 
white hard. (See also DRAWINCIS.) 

Flowers, How to Hake Wax. 

1. — This affords a pleasant way of 
passing time, and Is useful Use only the 
purest virgin wax, entirely freed from all 
extraneous matters. Wax that Is either 
granular or friable must be rejected. It 
Is generally melted In vessels of tinned 
Iron, copper or ^rthenware. To render 
It ductile, fine Venice turpentine, white, 
pure, and of an agreeable odor, Is added. 
The mixture is constantly stln^ with a 
glass or wooden spatula. All contact with 
Iron must be avoided, and If the vessels 
are of that material they must be well 
and carefully tinned. Wh»i stiff leaves 
are to be executed, 2 parts of spermaceti 
are added to 8 parts of wax, to give 
transparency. Much care and tact are 
needed in coloring the wax. The colors 
being in fine powder, are made into a 
paste by adding, little by little, essence 
of citron or lavender. When the tritura- 
tion Is perfect this paste is mixed vdth 
melted wax, stirring rapidly all the while ; 
and while the mass is still liquid it Is 
poured into molds of pasteboard or tinned 
iren, (ff the shape of tablets, and is then 
teadjr for use. Sometimes it is passed 
through fine musUn as it flows into the 
molds. 

Another method Is to tie up the oolor 
in a muslin txig, and wave it about among 
the molten wax until the desired tint is 
obtained. To combme cohsrs It is only 
necessary to have 2 or 3 bags ccmtaittlng 
different colors, and to emsfioy as much 
of eatfli as shall have the deHred ^ect 
These hasph iar from b^ng apoUad by 
dfppi^ ia wax ahead^ eontahilnf other 
Shf^tea, have m^ to he rhiaad In pure 
water to >flt them for oolwpUw< otia» 

The cokaa moat in uae in wan flower 
mahitig arev^pttra fotims of wtf te lead, 


Miy .the oopper-plate mint between two 
oovered with linen, tbm in a box 
thi chloride ot time solution over 
%aT« U atandlDg ftmu half an 
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cobaltt Indigo, and Prtimlan blue, cbrome. 
Naples yellow, and yellow ocher. Greens 
and violets are chiefly made from mlx^ 
tures of the above. 

The wax being iwepared, the manufao* 
ture of the arUSdal ^wers Is carried on 
in two ways. The first consists In steep- 
ing liquid wax In little wooden molds 
rinsed with water, around which the wax 
forms in a thin Iay«r, so as to take the 
form of the mold, wnd thus to present, 
when detached from it, the appearance 
of the whole or part of a flower. In 
this way lilac and other simple blossoms 
are obtained with Ai^ch rapidity. 

The branches are also executed with 
wax, sc^tened by heat, and molded with 
the fingers, round a thread of ’ wire. 

As for leaves and petals, they are cut 
out of sheets of^lored, wax of the proper 
thickness. These sheets are glossy oil one 
side and velvety on the other. 

To express the veinlng of leaves they 
are plac^ In moistened molds and pressed 
with the thumb sufficiently to get the im- 
pression, which is accurately copied from 
nature. 

The petals are made to adhere simply 
by pressure; the leaves are placed on a 
little foot stalk and the latter fastened 
to the stem. 

The manner of procuring molds for the 
accurate imitation of leaves is as follows : 
A natural leaf of the plant It is wished 
to Imitate is spread out on a flat surface 
of marble, for example. It is lightly but 
equally greased with olive oil, and sur- 
rounded with a wall of wax, which must 
not touch it Then in a small vessel 
containing a few spoonfuls of water a 
few pinches of plaster of poris are to be 
thrown, and brtokly stirred till the liquid 
has the consistency of thick cream. This 
is poured over the leaf, and left tilt it 
is well hardened. It is then lifted up and 
the leaf detached, when it will be seen 
that the plaster has taken a perfect im- 
pression of every vein and indentation. 
Such molds are rendered far morw dur- 
able If they, are impreipmied, while warm, 
with drying olL This gives them greater 
solidity, and prevents thdr crumbling 
from fj^uent imn^rsion In water. 

It is necessary to impress strongly on 
aU amateur wax flower maters the ne- 
cessity for ^ teving idl tools and molcte 
com^etely mototened with ^ter, othe^ 
wise the vmx viU be constantly adhering, 
^hd pretrenthig ncathew of workmanship. 

B idieet of^ glass, IS In. square. 
I'ut aomB Bbft soup hot water, in a 
bath, and aUr U lathers. , Wiiinn 

some of ^ wax, as tor frui^ a 
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little balsam flr ; oolpr accordteg to (he 
work in hai^ When the soap-Wator in 
the bath is blood-warm, and the wax 
melted and colored, steep the glass in 
the water, take it out, plunge It Into the 
warm wax, and when It has on even coat 
of wax on It plunge it into the watffl* 
again, so obtaining a smooth sheet of 
wax. Lay this on the board, dry it, and 
lay a natural leaf on it, nmking the veins 
on the wax with the thumbnait Cut mU 
the shape of the leaf with a sharp pen- 
knife, and curl by bending over the fin- 
ger or back of the hand. Join the leaves 
by the aid of fine w^, and mount un- 
der a glass case. Fractice in making 
leaves will lead to the making of flowers, 
which are more difficult than fruit cr 
leaves, as there are no molds. Take a 
rose, for instance ; every leaf has to be 
made separately, of very thin wax, and 
joined by wire. Keep on trying, however, 
as the same wax will do over and over 
again. The following short table serves 
as a guide to coloring. “Cast” means the 
color the wax should be made while warm. 
"Applied” means put on dry after ftiilt 
is completed. Always get a fine specimen 
to copy : 


Fruit or 
Article 

Cast 

Applied 

Apples 

Chrome yellow 

Greenish 


touche} 

Banana Melon 

Qirome yellow 

Greenish 


touches 

Cherries 

White or pale 

Touched 

yellow 

with late 

Egg Plums 

Chrome yellow 

Touched up 

Green 

greenish 

Filberts 


Oranges 

Different parts 



yellow and 
red lead well 



mixed In the 
wax before 
casting 


Pears 

Yellow 

Touched up 



to nature 

Plums 

Prussian blue 



and red well 
mixed b^ore 
casting 

Exporimeat 
with gain- 

Pineapple 

Yellow 



Jjogfi 

Pomegranate 

Burnt umber 

ToUch^ 


purple 

Peach 

White 

Touched Up 



with chro- 



me ; ydjlpw 
and late 

An Egg 

White 



Cleanliness is indi^nsable ; not A 
cle of dirt must W near the wc^ ih 
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mixing the plaster, always remove all 
t^ces of (me lot before preparing the 
next, 

Frait, Bow to Make Wax. 

The necessary things Include 4 lb. of 
medium sand, a large pie dish, a pudding 
basin, a wooden spoon, and a small table 
knife. For the mold obtain a 7-lb. bag 
of best fine plaster of parls ; for the model 
3 or 4 Ib. of best white wax. It will also 
be necessary to have a small quantity of 
eech of the following dry colors : Prus- 
sian Ifiue, ultramarine blue, carmine, 
chrome yellow, rose pink, purple, scarlet 
powder, No. 1 chrome green, No. 2 chrome 
green, and any other colors that taste 
may suggest. One bottle of balsam fir 
and some fine wire will also be needed. 
Begin by making a lemon. Take the 
basin, and stand a lemon upright In It ; 
suTToimd the lemon evenly with sand till 
exactly half has been covered, so that one- 
half projects from an even layer of sand. 
Now encircle the visible half of the lemon 
by a band of pasteboard 2 in. high, and 
exactly 1 In. larger In circumference than 
the fruit In the pie dl^ mix enough 
plaster of parls to the thickness of a stiff 
cream to • cover the half of the lemon 
with a coat % in. thick. Having got It 
to the right thickness, pour it over the 
half lemon, taking care that an even coat 
is deposit^. The cardboard circle will 
prevent the plaster runniig away, Leave 
it alone until it is hard enough to handle, 
then take it up gently, take out the fruit 
without injuring the fine indentations of 
the peel in the interior of the shell, re- 
move any sand that may be clinging to 
the base of the half mold, and make In 
the rim of it four holes, eat^ large enough 
to hold a pea. Grease the rim and holes 
with a little oU and fat, mixed; replace 
the lemon in the mold exactly as it was 
when removed, taking great care in that 
respect; fix a card rim around the outer 
edge of the half mold, and the mold can 
thCT te completed. Wash from the uten- 
sils all traces of the previous plaster ; this 
fs most Important Mix fresh plaster, 
and pour it over the other half of the 
lemon, taking care that this is as thick 
as diat previously mixed. The fruit is 
now cdinplately .QMled with plaster. Let 
this dry ai^befw^; when it Is ready, In- 
sert a knife between the Joints and pry 
it apart without damaging the interior ; 
take out the fruit, and the mold is com- 
plete. JLet the mold rest for half an 
$!k«tiiig the wax Is the easiest part 
of - the husbiess. Melt In a covered tisushi 
awx nearly to fiUl <me of the 
haivw kf the nudd, and while it Is wahn 


well mix with It auflicleiit chrome yellow. 
Now take the mold and immerse it in 
hot water for a minute ; then add a lit- 
tle balsam fir to the wax, and pour it into 
one of the half molds. Fix the other 
half on, and, taking the mold in the 
hands, press the halves together, and 
shake the whole in such a way that the 
wax Is run evenly over the interior of 
the mold. Do this fw a few minutes, 
then plunge the hands, with the mold, 
into cold water, and leave It there for 
two minutes ; take it out, open the mold, 
and the lemon will be complete, unless 
it is desired to tougk up the ends with 
No. 2 chrome green. In this way almost 
anything that is moldable — including 
fruits, nuts, vegetables, etc. — may be 
made ; and wax-working Is not only in- 
structive and pleasgnt, but, in the han^ 
of a smart person, remunerative. 

Gliding. 

See also chapter relating to GLASS, 
LEATHER, etc. ; also PICTURE FRAMES, 
MARBLE, etc., in this section. The spe- 
cial chapter relating to LAPIDARY ARTS, 
HORN, BONE, etc., should be consulted, as 
well as the Index. 

OU Gilding. — ^Thls species of gilding 
may be divided Into several operations. 

1. — The surface is prepared by a coat- 
ing of white lead In drying oil. 

2. — Another coat la given, made with 
calcined white lead or maslscot, ground In 
linseed oil and turpentine; three or four 
coats of this mixture are often given, ob- 
serving to carefully smooth off each coat 
with pumice or shave grass before the 
application of the following ones. ' 

3. — The gold color, or paint, is next 
applied. It Is usually very adhesive gold 
size, or the bottom of the pot or dish in 
whidi painters wash their brumes. For 
this purpose It is thoroughly ground and 
strained. 

4. — When the gold color becomes par- 
tially dry, and suiSciently tenacious, die 
gold leaf is applied, and pressed on with 
a wad of cotton, wood, or a soft brush. 

on Size for GUdlTiff.— Grind calcined 
red oeher with the best and oldrat drying 
oil, and mix with it a little oil of tur- 
pentine when used. When the work Is 
to be gilded, first £dve it a coat of perdi- 
ment size, then apply the above size, 
where requisite, either In xHittems or let- 
ters, and let it remain tm, fay toucumg 
it with the finger, it feels sGcky ; 
than apply (he gold leaf,’ and (Mb ft on 
with a little pieoe of cotton ; ih abotzt an 


hour wai^ Otf fb& superfluoua goEd wrai 
a iq^ge and water, and when di^ 

Dish wife e(^ wMwv 

( 1 ^) 
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^Size for Bronzing and Gilding . — A oom- 
binatton nL asphaltuzn, drying oU and 
Spirits of turpentine will tse found useful 
as a Size lor bronzing and pale gliding. 
A size for cloth, sllki etc., may be made 
by taking a little honey mixed with thick 
glue. This is to be reduced to a proper 
consistency, and it then has the effect 
of giving a fine bright luster. 

WflvP, Gilder’s, Production of.— “"For the 
production of varioiM colorings of gold 
In fire gilding, the respective places are 
frequently covered with soealled gilder's 
wax. Same consists of mixtures of vari- 
ous chemicals which \ave an etching ac- 
tion in the red heat upon the bronze 
mass, thus causing roughness of unequal 
depth, as well as through the fact that 
the composition of the bronze is changM 
somewhat on the surface, a relief of the 
gold color being effected in consequence 
of these two circumstances. The Riding 
wax is prepared by melting together the 
finely powdered chemicals with wax ac- 
cording to the following recipes : 



I. 

II. 

III. 

IV. 

V. 

Yellow wax. . . 

. . . 32 

32 

32 

96 

36 

Red chalk .... 

3 

24 

18 

48 

18 

Verdigris 

.. . 2 

4 

18 

32 

18 

Burnt alum 

Burnt borax . . 

. . 2 

4 

2 

1 

3 

Copper ash ... 

. .'i. . . 

4 

6 

20 

8 

Zinc vitriol. . . . 




32 

18 

Green vitriol. . . 




1 

6 


Glass, 

Bronze Drawing on Glass Plates . — 
After the glass has been polished clean, 
take a solution of isinglass, the same as 
used for gilding, and by means of a soft 
otter’s-halr brush apply it quickly to the 
glass. It is, of course, understood that 
the solution must be carefully filtered. 
Then the galss is held by the corners, 
obliquely over the flame of a lamp, so 
that the fluid runs off until It is per- 
fectly dry. The position must not be 
changed, otherwise ridges will be produced 
on the surface. When the glass has been 
prepared in this manner write firmly on 
it By this means, lettering, etc., in mi<- 
croscopic proportions, can be done. It 
is best to use a drawing pen. The glass 
remains perfectly clear and clean, and it 
la not necessary to wa^ it off. Aquar^ 
colors may also be used, and, for outlin- 
ing, India Uilt (See also special chapter 
on GLASS.) 

Oraalto, Gfi<Uag on. 

Ap^ a coat (rf size and tk^ two or 
imai of dike fin* powdered 
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whiting. Let each co&t dry, mid rub down 
with fine glass paper before the next is 
applied. Then go over it thinly and even- 
ly with gold size, and apply the gold 
leaf. 

Lithographic Paper. 

To prevent ink from adhering to and 
sinking into lithographic paper, which 
would render a perfect transfer to the 
stone impossible, the following plaw are 
used : 

1. — Coat the paper with 3 successive 
layers of sheep's-foot Jelly, 1 of cold starch 
and 1 of gamboge. The first coat is ap- 
plied by a sponge dipped in the hot so- 
lution of jelly, thinly but very evenly 
over the whole surface ; the others are 
applied in succession, each previous one 
being allowed to diy first When the 
paper is dry it is smoothed by passing 
through the lithographic press. 

2. — Cover rather strong unsized paper 
with a varnish composed of 120 parts 
starch, 40 of gum arable, and 20 of alum. 
Make a moderate paste of the starch by 
boiling, dissolve the gum and alum sep- 
arately, and then mix all togcUier. When 
well mixed, apply hot, with a flat, smooth 
brush, to the leaves of paper, thy, and 
smooth by passing under the press. 

3. — This paper, which is written upon 
with lithographic ink, may be prepared 
by either of the following formulae : Take 
starch, 6 oz. ; gum arabic, 2 oz. ; alum, 1 
oz. Make a strong solution of each, sep- 
arately, in hot water, then mix the whole, 
and strain the liquor through gauze. It 
must be applied to one side of the paper 
while still warm by means of a soft brush 
or sponge. A second or third coating 
may be given as the preceding one be- 
comes dry. The paper is finally pressed 
to render it smooth. 

4. — The paper must first reaive 3 coats 
of thin size, 1 coat of good white starch, 
and 1 coat of a weak solution of gamboge 
In water. The ingredients are to be ap- 
plied cold with a sponge, and each coat 
allowed to dry before the next Is ap- 
plied. 

Maps. 

Backing Maps with Muslin , — Stretdb 
your muslin (ordinary cotton stuff) oa 
a wood^ stretcher by means <Mf tadte, 
cover your map on the back wiGi &a 
and thin coat of good boiled standi or 
flour paste, or other ^dking naiter^ no 
matter ndiat, if it only Lgy tbe 

map on the cloth, oi^ taking care to 
do this smoother ai^ to avoid wrintdoa; 
rtd> it evexfiy down usop^nrari^ 
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erlag tlie place you rub with a piece of 
clean paper, so as to avoid fiictlCT over 
the Its^. Let it dry, and the work 
is done. In order to avoid wrinkles, It 
is quite q^ntlal to let your paper map, 
after being covered with the starch paste, 
soak for a few minute so as to give 
the paper a chance to expand, from the 
moisture. It wyi then, while contract' 
Ing from the drying, obtain a very smooth- 
ly stretched surface. Bookbinders al- 
ways carefully observe this when pasting 
papers on book covers, etc. 

1. — Uttp Colors. — Blue. — weak mix- 
ture of svi^hate of indigo and water, to 
whicb add a small quantity of gum. 

2. — Green. — ^Dissolve crystals of verdi- 
gris In water, and add a small quantity 
of gum. 

3. — Red. — ^Bfake a decoction of Brazil 
dust In vinegar and a small quantity of 
gum and alum; or make an infusion of 
cochineal and add a little gum. 

4. — Yellow. — Edssolve gamboge in wa- 
ter, or make a decoction of French ber- 
ries strain, and add a small quantity of 
gum arabic. 

1. — To Mount Maps. — Stretch smooth 
factory doth upon a frmne and coat it 
vdth glue size. Before ^is dries apply 
a strong dour paste to the back of the 
map and lay it smoothly on the cloth. 
Let it remain until p^ectty dry. If 
the map is to be varnished, apply two 
or three coats of isinglass size, and after 
it becomes thoroti^ly dry flow on a coat 
of varnish consisting of balsam of flr 
diluted to the proper consistency with tur- 
pentine. 

2. — Stretdi the muslin on a flat table, 
tacking the edj^ if necessary ; spread the 
paper face downward on another table, 
and rub it over with perfectly smooth 
flour paste. If necessary, the paste must 
be passed throufidi a fine wire sieve. If 
properly made, this will not be required. 
Then lift the paper and place It, paste 
side downward, on the musUn. l^y an- 
other piece over it, and rub it down with 
the hand. 

ReUef Maps . — Suppose you have a 
map of a section of country on wbldi 
are marked contour lines, made hy pass- 
ing b<Mrizontal iflanes at vertlcai dJstanoM 
of 10 ft, or any othsar distance. Take 
^eets of ctfdboard so that the thldmess 
shall reprcp cn t 1 ft, then 10 s^ierpoted 
give *10 ft The ^iCkneas of die 
cardtmird Is, of course, the imlt of your 
sogie; both vertical and bmiam&d. Now 
cift QU$ ptaees of cardboard Of the wmtt 
sins afid ibape as the hsrtsomal space 
dnbnidsd by die dlffereirt emiteiir Ihies. 


(Marble) 


Then on your nap draw in between the 
contour lines ai^ approxlmatMy parallel 
to the nine other Urns, and pleora of 
cardboard corresponding to them. Super- 
pose these in their regular order, and you 
have Uie roi^h formatiem in relief of 
your map. The pieces of cardboard are 
pasted togeUier and carefully pressed to 
keep the whole mam unifonn. Then 
smear wax over the whole, tn ordK* to 
nmke a smooth surface. Different eol- 
ora will represent roads, grass, rivers, etc. 
Trees or ftwests can be r^resented by 
dried green moss. Houses and other build- 
ings and constructiefis are made of wax. 
In the practical work of making such 
a map, other details may come up, but 
they will generally be such as will pre- 
sent little difficulty to any one at all con- 
versant with modeling. The dilef diffi- 
culty lies in procuring maps with contour 
lines marked on them. 

Marble. 

Artificial . — A new process by L. Beau- 
mel has for its purpose the production 
of imitation of statuary marble, onyx, 
and other multicolored kinds of stone. 
The mass used consists of alum and heavy 
spar (barium sulphate), with the addi- 
tion of water and the requisite pigments. 

The following proportions have been 
found to be very servioeable : Alum, 
1,000 ; heavy spar, 10 to 100 ; water, 100 ; 
the amount of heavy spar being governed 
by the degree of transluoence desired. 

The alum Is dissolved In water with 
the use of beat As soon as the solution 
boils mix In the heavy spar, stirred with 
water and the pigment ; boll down until 
the mixture has lost about 3% of its 
weight at which moment the mass ex- 
hibits a density of 34® B. at a tempera- 
ture of 100® C, Allow to cool, with con- 
stant stirring, until the substance is semi' 
liquid. 

The resultant man Is poured into a 
mold covered on the inside with several 
layers of coUodlon, an0 the cast permitted 
to cool completely In the mold, where- 
upon it 'is taken out end dried entirely 
in an airy room. Subsequently the ob- 
ject may be poliahed* patiidaedt or fin* 
iMied In some other way. 

GOettnp Letters on^Alfftly a eoamg 
of size first, then apply suocesMvehr sev- 
eral ooids of aiSe fliidnnied whh 
until a good face is praduoed. Lst^aseh 
coat dry, and rub It down with flue 
paper b^ora aw>^hwf the 
go over the thinly and hvW^ 

with gold Mie .1 ^pply the 
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burnish with sn agc^. The gold leaf 
must be applied several times to give a 
good effect. 

Modeling domponnds and Waxes fw 
Artistic Purposes. 

1. — -Clap.— Knead dry clay wiUi glycer* 
ine Instead of water, work thoroughly 
with the hands, moisten work at inter- 
vals of 2 or 3 days, keep covered with 
an bid piece of rubber cloth to prevent 
evaporation of moisture. 

2. — Sculptor's Putty . — Mix 200 parts 
of dry clay or powdered soapstone with 
100 parts of wheat Sour; stir the mix- 
ture carefully into 300 parts of melted 
white wax, not too hot If desired, the 
mass may be colored at pleasure. The 
so-called "modeling clay” may be made 
by kneading dry clay with glycerine in- 
stead of water. The mass mtjst be worked 
thoroughly with the hands, and moistened 
at intervals of 2 or 3 days. To prevent 
evaporation, it should be kept covered 
with a piece of rubber cloth. 

3. — Wax. — a. — ^fellow wax, 16 oz. ; com 
starch, 8 oz. ; Venice turpentine, 4 oz. : 
olive oil, 1 oz. ; Venetian red,. 1 oz. Melt 
the wax and oil, to which add the com 
starch and Venetian red, constantly stir- 
ring; lastly add the Venice turpentine. 
Pour the mixture in thin lasrers upon 
greased tiles, and when cold remove and 
roll into bundles. 

b.— In the following the first column 
gives the proportions for a soft wax, the 
second for a harder one 



Parts. 

Parts. 

White wax. 

.... 64 

64 

Lard 

.... 8 

4 

Venice turpentine 

.... S 

3 

Burgundy pitdi 

.. .. 8 

7 

Color 

.... 8 

8 


The soft wax is used for . large models, 
the hard for small ones. Any earthy 
color may be use^ 

c. — ^For summer usei White wax, 20 
parts ; soft turpentine, 4 parts ; benne oil, 
1 part ;'Pimiabar, 2 inrt& 

d. —F'or winter use: White wax, 10 
parts ; soft turpentiiie, 3 parts; benne oU, 
1 part; dnnal^, 1 part 

e. ^Wbrk op pure beeswax, either the 
natural y^low at bleadied, as desire^ 
in twi^ its weta^t at sfpblt of turpen- 
tine. Color wl^ yeltew or red ocher, or 
widi ' aOteitet Put the aefaers into the 
turpemtite at the same .thne as the wax, 
steep^^dte alkane in essence for 12 
hours ^ dr ■» before^ end decant Ute 
clehl^«l!ltorsd d(|ald. ilo heat is used. 
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f. — Melt 20 oz. best white wax, and 
while it is cooling mix with 1 oz. of 
flake white. 

g. — Best yellow wax, 50 parts; Venice 
turpentine, 7 parts ; lard, 3^ parts ; bole 
elutriated, 36 parts ; mix, and knead thor- 
oughly. 

h. — White wax, melted, and mixed with 
lard to make it workable. In working 
it the tools used, the board or stone, are 
moistened with water to prevent its ad- 
hering ; It may be colored to any desirable 
tint with a dry color. 

i. — Ehigravers' Border Wax.— (1)^ — 
Beeswax, 1 part; pitch, 2 parts; tallow. 
1 part. 

(2) — Rosin, 3 oz. ; beeswax, 2 oz. ; 
sweet oil, q. s. Incorporate thoroughly 
by heat, turn into cold water, and work 
thoroughly with the hands ; if brittle, melt 
again, and add more oil. 

k. — ^Engraving Wax. — The following is 
said to be a good receipt for map en- 
graving wax : Linseed oil, 4 oz. ; gum 
benzoin, ^ oz. ; white wax, % oz. ; boil 
two-lhirds. 

l. — ^Impression Wax. — ^Temper parafltoe 
wax with olive oil to suit conditioz^. Mix 
a little whiting with it while hot 

m. — Repairing Wax Dummies . — ^For re- 
pairing cracks in the face, etc., of wax 
dummies, a suitable composition may be 
made by melting 3 parts of white wax 
with, say, 1 part of clarified lard. More 
or less lard will make it softer or harder, 
as desired. If It is wished to be of the 
same general tone as the figure, the nec^ 
sary color. In dry powder, may be added 
in melting; or the new work may he 
made to match afterward with diy color 
and a camel’s-halr brush. If the repair 
is In the mouth, eyebrows, etc., tube oil 
color may be necessary. A few drops of 
balsam fir added to the wax will prevent 
It from melting In the sun. 'Oie tools 
for smoothing down should be of polisfaed 
boxwood, or better, of bone ; In form they 
are like the human thumb, but on a 
smaller scale. Such modeling toola can 
be bought at the larger tool shoj^ and 
of artists’ colmrmen. Failing anythbig 
better, a rounded toothbrush handle win 
serve the purpose. Wetting the taoi wlU 
prevent the wax sticking. 

Molda 

1. — AOoira.— Plaster of parls, mixed 
witii equal parts of powdered pumice- 
stone, makes a fine imdd fern euUi« ftoi^ 
ible metals. Hie same mixtiiuw Is useful 
for IncaMng artides to be addmd or 
brazed. Caste of plaiNar of parts be 
made to imitete fine beoitoes by ghikif 
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them two or three coats of sh^lac vw- 
nifiih. and when dry applying a coat of 
mastic varnish and dusting on fine bronze 
powder when the masUc varnish becomes 
stl^y. 

2. — BIcekerdnQ for Molds . — (^rcoal 
powder, or, in some Instances, fine coal 
dust 

3. — Gelatine. — a. — ^AUow 12 oz. of gel- 
atine to soak for a few hours in water 
until it has absorbed as much as it can, 
then apply heat, by which it will liquefy. 
If the mold is required to be elastic, add 
3 oz. of molasses and mix well with the 
gelatine. If a little chrome alum (pre- 
cise proportions are immaterial) be added 
to the gelatine, it causes it to lose its 
property of being again dissolved in wa- 
ter. A saturated solution of bichromate 
of potash, brushed over the surface of 
the mold, allowed to become dry, and 
afterward exposed to sunlight for a few 
minutes, renders the surface so hard as to 
be unaffected by moistures 

b. — Take the very best glue you can 
get, place it in plenty of cold water at 
night ; the next morning take it out, and 
you will find It swollen ; the water it has 
absorbed during the night is sufficient to 
melt it by heat ; mix then as much thick 
glycerine with it as you had giue, and 
k^p the vessel containing them in a steam 
or water bath till all the water is about 
evaporated, and till you have left as much 
in weight as the weight of the dry glue 
and the glycerine, taken togeUter, amount- 
ed to. You will then have a compound 
of glue and glycerine which will never 
dry, and a mold made of it can be used 
over and over again, 

c. — A good gelatine mold may be made 
in the following manner : Soak the best 
white glue In cold water for 24 hours, 
then drain off aU the water. Melt the 
soaked glue In a water-jacketed kettle,-* 

• then pour the glue upon the object, the' 
latter being incased In 'a lead or paste- 
board box. Let it cool for 12 hours, then 
separate the cast from the object If 
the object be a statuette, a thread should 
be attached to the back, and extended out 
of the mold at both ends, so that it may 
be used for cutting opot the mold after 
it has cooled, to permit of taking out the 
statuette. A good material for a mold 
is made in the following way: Dissolve 
20 paaeix of fine ^latine in 100 parts of 
ImC ' taater, and add H port of tannin 
mad the same amount of rock emuiy. It 
hi aaht that a mold nnule gelatine or 
0«e hloii^^ilMy be made inmre by 

ptMvhilNIIttr it a solution of Mtffiromate 
water^ 1 part of Mduomate 
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to 10 parts of water, and afterward ex* 
posing it to sunlight Most injects re- ; 
quire oiling slightly before beli®. covered 
with glue or gelatine. 

4. — Pataffine Molds fdf Pfosfer 
Prepare the specimen or preparation, 
making it as clean as possible ; place on 
oiled paper, In a position that will show 
it to advantage. Soft projections may he 
held in x>osition with threads suspended 
from a frame or from a heavy cord 
stretched across the room. Paraffine, melt- 
ed in a water bath, is painted over the 
preparation with a soft brush, the fliat 
layer being put on wfth single and quick 
strokes, that the rapid cooling of the par- 
affine may not cause the brush to adhere 
to the preparation, thus drawing the soft 
tissues out of place, until the mold Is 
formed about H in. thick; all undercuts 
must be well filled. When the mold Is 
hard it can be readily separated from 
the preparation ; it is then well washed 
with cold water. Stir fine dental piaster 
into cold water to the consistency of 
cream, pour into the mold and out again 
several times, so that tiiere will be no 
air bubbles on the surface, then fill the 
mold and It stand until hard. Place 
the whole in a vessel containing boiling 
water until the paraffine Is all melted; 
wash with clean boiling water. When 
the cast is thoroughly dry it may be 
painted with oil colors by coating it first 
with shellac varnish. Casts of any part 
of the body may be made from a living 
subject if the parts are not too sensitive 
to bear the heat of the paraffine, which 
Is about 150“ F. 

5. -^Statmry. — ^The flexible molds re- 
ferred to are prepared as follows : CSlue, 
8 lb. ; molasses (New Orleans), 7 lb. 
Soak the glue overnight in a small quan- 
tity of cold water, then melt It by heat 
over a salt-water bath, stir until froth 
begins to rise, then add and stir In brisk- 
ly the molasses, previouBly heated. Con- 
tinue to heat and stir the mixture for 
about half an hour, then pour. 

6. — Wax.— -Whether the beeswax have 
stearlne in It or not, it Is best-Ho pre- 
pare it in the following manner : Put 
some common virgin mat. into an earthen- 
ware pot or plpl^, and place it over a 
slow fire ; and whm It Is all melted stir 
into It a little white lead (flake '^hlte), 
or black lead (j^umbt^), say about 1 
oz. white lead to 1 Ih^ wax ; thto 

tends to prevent the mold f rom 
In the cc)olh9«r4md from ^tipg ha lhe SP* 
lution; the mlxtmre ebotthi rea^t^ 
two OF tlmee thnes befcBw usUif Ityfor the 
first ttofc Roala has beeit reeoixffiaMi^ 
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as a mixture with wax, mixtures ot 
which* in various proportions, have been 
used with success ; but when often used, 
decomposition or some change takes place, 
which makes the mixture granular and 
flexible, renderliui it less useful for tak- 
ing molds. When rosin Is used, the mix- 
ture, when first melte<^ should be boiled, 
or nearly so, and kept at that heat until 
cfferve^nce ceases ; it is then to be 
poured out upon a flht plate to cool, after 
which It may be tised as described. 

Paper. 

Crold Leaves, To A)>pl2/.— Glaire, which 
is pure albumen, is swnetimes used. It 
Is made by shaking up the white of an 
egg with a few drops of ammonia and 
drawing off the clear liquid, which has 
subsided on standing. This is painted 
on the lines, and by slight heat, as of a 
hot iron, the leaf adheres. Gold size is 
used on thick paper, or thick gum arable 
water may be used. The illuminators of 
to-day cannot get as good results as did 
the old workers of the Middle Ages. The 
old gilding is never equaled now. 

Paper Casts from the Antique. 

This method of obtaining facsimiles of 
sculpture in basso-relievo is very easy. 
Stiff, unsized, common white paper is beet 
adapted for the purpose. It should be 
well damped, and, when applied to sculp- 
ture still retaining its color, not to in- 
jure the latter care should be taken that 
the side of the paper placed on the fig- 
ures be dry ; that Is, not the side which 
has been sponged. The paper, when ap- 
plied to the sculpture, should be evenly 
patted with a napkin folded rather stiffly ; 
and if any part of the figures or hiero- 
glyphics be In Intaglio, or slabmately 
Worked, It is better to press the paper 
over that part with the finger. Five min- 
utes is quite sufficient time to make a 
cast of this description ; when taken off 
the wall It should be laid on the ground 
or sand to dry. 

Papier Siache. 

1.— The l<^k>wing are the ingredients 
nec^sary to make a lump of papier 
piache a little larger than nn ordinary 
basely and weighing 17 oa. : pa- 
per pulp (dry 1 oa. ; water, 3 02 ,)> 

^ oz. avfflrdupols; d^ plai^ of paris, 8 
oz. avcrdupola ; hot glue. gUl* or 4^ 
t^bieepoonfuis,. 

While tile piyier pulp la beli^ prey^ved 
thelt beat Irlah gUte In tiie giua pot. 

saadui It ‘^tha aaine tiih^^ 

general conitstehd7 used edti- 
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netmakerS. Measure the . different in- 
gredients to be used, until the r^fitit 
teaches you what good papier mache is 
like, and after that you can be guided 
by your judgment as you proceed. On 
taking the paper pulp from the water 
give it a gentle squeeze, but by no means 
squeeze it as dry as you can. Now put 
it in a bowl, put over it 3 tablespoonfuls- 
of yoiu* hot glue, and stir the mass up 
into a soft and very sticky paste. Next 
add your plaster of paris, and mix It 
thoroughly. By the time you have used 
about 3 oz. of the plaster the mass is so 
dry and thick you can hardly work It 
Now add tite remainder of your glue, 
work k up again until it becomes sticky 
once more, then add the remainder of 
your plaster. Squeeze it vigorously 
through your fingers to thoroughly mix 
the mass, and work It until it is free 
from lumps, Is finely kneaded, and is 
sticky enough to stick fast to the surface 
of a planed board when you rub it a bit 
on it by firm pressure of the finger. If 
it is too dry to stick fast, add a few 
drops of either glue or water, it makes 
little difference which, and work it up 
again. When the paper pulp is poor, and 
the mache is inclined to be lumpy, lay 
the mass upon a smooth board, take a 
hammer and poxmd it hard to grind it 
up fine. 

If tile papier mache is not sticky 
enough to stick, fast to whatever a bit of 
it is rubbed upon, it is a failure, and 
requires more glue. In using it the mass 
should be kept in a lump, and used as 
soon as possible after it is made. Keep 
the surface of the lump moist by means 
of a wet cloth laid over it, for if you do 
not, the surface will dry rapidly. If you 
wish to keep it overnight, or longer, wrap 
it up in several thickness^ of wet cot^ 
ton cloth and put it under an inverted 
b6wl. If it should by accident or delay 
become a trifle too stiff to work well, add 
a few drops of water to the mass, pound 
it with the hanuner, and work it oyer 
again. If you wish to keep a lump . for 
a week, to use dai^, add a few drops of 
glycerine when yoii make it, so that it 
will dry more slowly. 

The papier mache made whem the abdve 
formula was prepaid had the following: 
qualities : When tested by rubbing be- 
tween the thumb and finger, U was sticky, 
and covered the thumb wi^ Ja thid coat* 
ing. (Had it left the tiiufl* clean it 
wmild have been because It contained too 
mudi water.) When mTobtd uptm a pane 
of glass it atiic^ and drted hard 

in v timee hdun without cracking, and 
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could only be remov^ urtth a knife. When 
spread in a layer as thin as writinSf pa- 
per it dried in half an hour. A mass 
actually used dried hard enough to coat 
with wax in 18 hours, and, without crack- 
ing, became as hard as wood ; yet a simi- 
lar quantity wrapped in a wet cloth and 
placed under an Inverted bowl kept soft 
and fit for use for an entire week. 

Sudi are the qualities of first-class pa- 
pier mache, and the method of prochio- 
ing it. 

2. — Papier mache is obtained from old 
paper, and the Uke, made into a pulp 
hy grinding with milk of lime or lime 
water, and a little gum dextrin or staixh. 
This pulp is then pressed Into form, coat- 
ed with linseed oil, baked at a high tem- 
perattue, and finally varnished. The pulp 
is sometimes mixed with clay (kaolin), 
chalk, etc. ; and other kinds are made of 
a paste of pulp and recently slaked lime. 
This is used for ornamenting wood, etc. 


3. — Pulped Paper Molded Into Forms. 
— It possesses great strength and light- 
ness. It may be rendered partially water- 
proof by the addition of sulphate of Iron, 
quicklime and glue, or White of egg to 
the pulp ; and Incombustible by the addi- 
tion of borax and phosphate of soda. The 
papier mache tea tray^ waiters, snuff 
boxes, etc., are prepared by pasting or 
gluing sheets of paper togUier, and suh- 
mitUng them to powerful pressure, by 
which the composition acquires the hard- 
ness of board when dry. Such articles 
are afterward japanned, and are then per- 
fectly waterproof. 


4. — durable and inexpensive method 
of employing papier mache as a substi- 
tute for mattings, carpets, etc., Is as fol- 
lows : After the floor has been thoroughly 
cleaned, the holes and cracks are then 
filled with paper putty, made by soaking 
newspaper in a paste made of wheat flour, 
water, and ground alum ; that Is, to 1 lb. 
of such flmir are added 3 qt. of water 
and a tablespoonful of ground alum, these 
being thoroughly mixed. With this paste 
the floor is uniformly coated, and upon 
this a thldmess of manila or hardware 
paper is placed; or, If two foyers are 
desired, a second covering of paste is 
siH'ead cm the first foye^ of manila pa- 
per, and tbest^die second thickness of 
paper is and Qie whole allowed 

to beoorae p^ectly this being ac- 

oonwilabM, another- SfiMace of ^ste is 
adMr succeeded h^jyll^er of wall pa- 
style wmmem deslxed. On 
filfifworfc ary, it is 

edtr«e«d IsHh tiro or moi« c»ali of sfo* 
Ifig, % lb, of adUte 


glue In 2 gL of hot water, and whm 
this has dried, a coat of hard oil finish 
varnish. 

6.— Paper Is pulped in a mortar (or 
pulping engine) and mixed with ordinary 
glue size thinned somewhat with hot 
water. Remove the pulp and let It par- 
tially drain upon a linen-covered frame. 
Put a quantity of this Into the mold 
under strong pressure, and let It remain 
until it becomes hard enough to: handle. 
A counter mold is used In casting such 
thin sheets. Plaster molds are too fra- 
gile. Casts In tyi>e i^etal or fusible metal 
are much better. 

6. — For papier mache furniture the fol- 
lowing method of manufacture is fol- 
lowed : The pulp is prepared, insisting 
for the most part of waste papers Inoken 
up in the engine, and run Into drainers. 
This half stuff is then taken and molded 
into the required form, and after drylt^ 
is varnished and polished. Articles made 

> In this way are termed papier mache, 

f and very light and durable tables, chairs, 
trays, and numberless other articles of 
furniture, are produced at very small 
cost The prindpal objection to this sub- 
stance is that it has not the same power 
of retaining a firm hold of nails, screws, 
etc., which is possessed by wood, so that 
for articles requiring hinges, or other 
similar arrangements, it is not so suit- 
able. It may be turned in a lathe or 
molded to any shape In the condition of 
pulp, so that it Is very suitable for arti- 
cles made in one ple(» only; It is also 
susceptible of a considerable amount of 
ornamentation by inlaying with mother- 
of-pearl and other substances, which Is 
easily done when the article is In the 
damp, soft state. 

7. — Articles, so named, are produced 
by pressing the pulp of paper between 
dies, or by pasting paper In sheets upon 
models. 'Hie articles, when dry, are var- 
nlihed, japanned, and omanmnted. By 
tlwa first method a variety of cheap arti- 
cles is manufactured in Paris; the mate- 
rials for the pulp, viz., paper and. paste, 
being supplied by the biU-sUckers, wboe« 
bills, having served the purposes of ad- 
vertisement, are pulled down and taken 
to the facfccry, ma^ed in water, and 
pressed In mcfids. The seoimd method is 
the superior of the two, and is thm eon- 
ducted at Blrmir^l^m ; Paper 0 t a por- 
ous texture, mturated with a Sutton 
of flour and gflue, Is applied to- an iron, 
toassor copper mold, irf msmwtaA smaJl- 
er Blase than die <fii|eet :lwqttlt«d ; 

foyers thfo paper are 'put tm wi& gbie, 
a dzylz^ beat lOfi* F, tael!]# Qi^fled 
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after every new coat WJten a 
Uilckness Is attained the shell is removed 
from the mold and planed and filed to> 
shape. About 10 layers are used for or- 
dlnary tea trays, more txr less for other 
article, according to requirem«»ts. A 
stoying varnish mixed with lampblack is 
next laid on^ and the article is stoved. 
Several coats of varnish are added, with 
a Btoving after each (see Japmniitff), 
When sufficiently covered with this prep- 
aration the inequalities are removed with 
punUceatone, and the artist applies the 
ornament In bronze powder, goU3 or color. 
Several coats of sb^lac vamlsb are then 
put on, and the article is stoved at a heat 
of 280° F. The surface Is polished with 
rotten-stone and oil, and brought to a 
brilliant gloss by hand-rubbing. 

8. ~,papler mache used for decorative 
purposes is prepared by laying sheets of 
brown paper om over the other, with a 
coat of glue between every two layers. 
This mass of paper is pressed Into a 
metal- mold of the ornament required ; ] 
the molded paper being trimmed to shape, 

a composition of the pulp of paper mixed ; 
with rosin and glue Is put into a mold 
in a thin layer; the paper Is agahi In- 
serted and pressed upon the pulp com- 
position, which adheres to It and produces 
a sharp, well defined ornament 

9. — Two modes of making articles of 
papier mache are adopted, either by glu- 
ing or parting different thicknesses of pa- 
per h^ether, or by mixing the substance 
of the paper Into a pulp and pressing it 
Into molds. The first ntode Is adopted 
principally for those articles, such /as 
trays, In which a tolerably plain and flat 
surface Is to be . produced. Sheets of 
strong paper are glued logger, and then 
so powerfully pressed that the different 
strata of paper become as one. Curva- 
tures may given while the material is 
damp, by the use of presi^ and molds. 
Articles sudi as snuff boxes are nuute 
by gltUng places paper cut t^e alse 
of top, bottom aiui sld^ one on an- 
othm^i round a frame or mob), whldi is 
afterward removed 

ArUdM made ai pasteboard have a fine 
black pbltah imiw?tad to th«n to the fol- 
lowing manner; Aft«r being done ov« 
with a mixture of size and lan^lack, 
they Mo^ye m cg«dag ef a peculiar va^ 
uish... ffHitpeitttoe i» boUsd down until U 
beccH^ and three times as minm 
amber? in fine powder is 
iV the sddltkm of spirit or 
umpisittiMi the . amber is melted 

sotts-MicooollA ;m»d mm ^ 

peniiae are added ^ etoole is wril 


stirred. After being strained, this var- 
nish is mixed with ivory-black and ap- 
plied in a hot room, on the papter mache 
articles, which are then placed in a heated 
oven. Two or three ooatii^ of the blade 
varnish will produce a durable and glossy 
surface. Impervious to vrater. 

10. — Papier mache, properly so called, 
is that which la pressed into molds in the 
state of a pulp. This pulp is generally 
made of cuttings of coarse paper, boiled 
in water, and beaten in a mortar till they 
assume the consistency of a paste, which 
Is boiled in a solution of gum arable or of 
size to give It tenacity. The molds are 
carved In the usual way, and oiled, and 
the pulp is poiired Into them, a counter 
mold or core being employed to make the 
cast nothing more than a crust or shdl, 
as in plaster casts. In some manufacto- 
ries, Instead of using cutUngs of made 
paper, the pulp employed by the papw 
maker is, after some further treatment, 
poured Into the molds to produce papier 
mache ornaments. 

Papier mache has now, In some cases, 
superseded the carved and composition or- 
naments employed to decorate picture and 
glass frames ; but it is to the ceilings aito 
walls of rooms and the interiors of public 
buildings that papier mache is foiuid most 
valuable. Plaster and composition orna- 
ments are ponderous ; carved ornaments 
are costly ; but those of papier mache are 
light and of moderate price. Maps to re- 
lief are also occasionally made of i>apler 
mache. Paper roofs have been occasion- 
ally used. Sheets of stout paper are 
dipped in a mixture of tar and pitch, 
dried, nailed on in the manner of slates, 
and Uien tarred again ; this roof Is watei^ 
proof, but, unfortunately, very combus- 
tible. 

Pardunent Paper and Vegetable Parelt- 
meat 

In the manufacture of parchn^t pa- 
pers certain mixture proportions of wator 
and acids, a definite temperature and 
ratlon of the mixing must m>t be neg- 
lected, the conversion occurring only un- 
der certain omdltlons. CSalnes employa 
a mixture of 2 parts concentrated, sul- 
phuric acid and 1 part water ; prpbiibly 
parts by volume are here todleatod. 4n- 
cordtog to Hofmann, the UmUs of dflu- 
tlon may be between % vohune an^i- ^ 
volume of water to 1 votuip* of pn*e 
sulphuric arid. DuUo Toeottoner^ 
ports of sulphuric arid to patta ,«f 
water> M we mto I I ol sulphoric arilt 
or 1,834 gram with 210 ^ c. of 
nr» iriiat to the guBO thto& hm 
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of oil <rf vitriol vrlth 136 grams of water» 
we obtain an acid of 1.754 ^fedfic grav- 
ity, or 63* Be. In the second mixing 
propcH'tlon, vdiich is described by Hof- 
mann as Just admissible, 1 1 of sulphu- 
ric acid, or 1,834 grams, is mixed with 
500 c. c. of watw ; or, what is the same 
thing, 1,000 grams of oil of vitriol with 
273 grams of wat^; in this case, after 
cooling, the acid will have a specific grav- 
ity of 1.659, or 58* Be. If we take the 
mean between these two values, we shall 
have an acid of 60* Be., as made by 
chemioil factories by evaporation in lead 
pans, proportionately cheaper than the 
cimcentrated add can be applied, which 
probably is best to work with, and en- 
ables one to avoid the exceedingly trouble- 
s(xne mixing of large quantities of acid 
with water. The temperature of the acid 
should not be above 60* F. ; a somewhat 
lower temperature will do no harm, 
whereas at a higher heat the paper may 
be dissolved into a slimy mass. The 
period of contact between paper and acid 
must tu>t be long ; it must Ik gauged to 
some extent by the thtdcness of the pa- 
per. For thin papers 5 seconds suffices ; 
even the thickest do not require more than 
20 seconds. Immediately after the pa- 
per has been removed from the acid ft 
must be put in water, and washed, with 
constantly fresh water, until it no longer 
shows a trace of add. To be certain 
that all acid has been neutralized, the 
paper may be finally passed through a 
weakly alkaline bath and then washed 
again. In wholesale manufacture, as In 
a factory, the unsized, endless web of 
paper, wound as a reel. Is passed through 
a lead-lined ve^el, about a lead-covered 
roltar, submerged in the acid. After 
emer^ng from the acid it Is passed be- 
tween a pair of rollers, which, by mod- 
erate pressure, express the superfiuous 
add, which flows back into the first re- 
ceptacle. From here it is passed in the 
same manner throu^ several v^pels con- 
taining water, into the last of which a 
ccmtinuous supply of fresh water Is pour- 
ing. To remove the last trace of free 
add It Is then passed throug^i a recep- 
tacle the water in which, by means of 
an addition of ammonia renewed from 
time to time, Is kept always weakly al- 
kaline. It is finally passed again through 
clean water. The more thorou^ the 
washing before it enters the alkali bath,- 
the less mrancmia win be used ; it Is there- 
fore to the interest dT ^ manitf aether 
to inilk^ the washing as perfect as pos- 
sible, so that tfae ammtmla bath may 
be a tweful than necresai? precau- 
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tioh. After the last washing the pa^ 
passes between a pair of felted rolleni, in 
■ order to be freed as far as possible from 
water, then, kept tight by ^ying fidts, 
between the drying cylinders, and before 
it is perfectly dry, through a calendering 
preSi^ the rells of which are' heated 
steam. During the drying nnist be 
taken to mabitain high tension in the 
breadth, parchment paper wrinkling at 
this stage to a much greater extent than 
ordinary paper, and it may acquire an un- 
even surface. If this Is not obviated by 
stretching. If it is . desired to produce 
particularly thick parchment paper, two 
paper vrebs are carried separetely into 
the acid' bath, but on leaving the acid, 
caused to pass between the first pair 
of rolls, before they enter the water, they 
are passed together between th^ compres- 
sion rolls. The two sheets will th«i ad- 
here so closely together that they can 
by no means be separated. 

Coloring. -r-i , — prepare the parchment 
with pounce, as for writing. Use ordi- 
nary water colors mixed with alum water. 
The alum makes the parchment take the 
paints readily. Go over the part to be 
painted quickly with the color. It is 
best to have the parchment on a slanting 
surface, as then the water does not soak 
in so much. Parchment does not cockle 
unless wet through. 

2. — Green.-— Boll 8 parts of cream of 
tartar and 30 parts of wystalUzed verdi- 
gris in 500 pai^ of water; when this so- 
lution is cold pour into it 4 parts nitric 
acid. Moisten the parchment with a 
bKish, and then apply the above liquid 
evenly over its surface. ITie necessary 
surface finish is given with white of egg, 
or mucilage of gum arable. 

3. — When the plans on deeds (parch- 
ment) are colored so that the coloring 
is a flat wash of water color over a large 
surface, a little fine whiting ^ould be 
rubbed over the parchment, and the sur- 
face dusted over ; the color can then be 
laid on evenly, provided 4he colorist has 
had sufficient previous practice in color- 
ing ordinary drawings. If the parchment 
has bemi handled much, a little oxgall 
mixed with the oolm* will make It go on 
more evenly. Very old or badly pre- 
pared pardiment may show spots wltore 
the color goes throu^. The skin should 
be left lyir^ flat after coloring, and not 
dried before a fire. Do not attempt to 
color on paniunmt until sufficient farac- 
tice has been obtained to do perfect work 
on drawing papep. Some drauj^domen 
cannot color withmit causing even the pa- 
pw to cockle. ' 
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Dramhead Parthment.-^The Mlowtog 
Is the \>eBt way to pregervo and cl^n a 
goatsldn that la to be used for a dFUni' 
head: The shin should Arst be soaked 
several days tn a solution of lime and 
water, and the hair removed by leaving 
with a sharp knife. The skin should 
then be nailed tightly, fiesfi side out, to 
a board, and the fleshy and rough parts 
removed ; this may be done with a close' 
set spokeshave and a steel straper. TTie 
skiji shoufd next be sprinkled with chalk 
and rubbed down with a smooth piece 
of pumiceatone unttl perfectly smooth, the 
refuse being washed off ; It is dien al' 
lowed to dry. It may be again rubbed 
down with smooth pumice^stmie, after 
which it should be taken off the board 
and again nailed on, but with the hair 
side out, any roughness on that side be- 
Ing also smoothed with pumice-stone. The 
skin idiould finally be removed and worked 
backward and forward over a round piece 
of wood till it becomes supple and smooth. 

Fastening Parchment to PoUshed Svr- 
faces . — ^To fasten parchment paper to pol- 
ished surfaces employ the following ce- 
ment, which, when made, should be kept 
in well corked bottles : Macerate in a 
small quantity of water. In separate ves- 
sels, 4 oz. of gum arable and 1 os. of 
gum tragacanth, and well stir the latter, 
when ft gets swollen and softened, un- 
til It Is homogeneous throughout Mix 
the two gums, and filter the whole through 
linen, and then add slightly more than 
1 gill of glycerine in which 0.9 oz. of 
thymol hag been dissolved. Add water 
to bring the bulk of the whole up to 
about 1% pt 

Imitation Parchment Paper. — Most of 
the artificial or Imitation parchment pa- 
pers are made from sulphite cellulose, or 
pulp, with additions of glue and sulphate 
of alumina, the sulphite cellulose made 
according to Mltcherllsch's process, owing 
to its long, strong fibers, being best adap- 
ted for the purpose. Other manufactur- 
ers use a mixture of sulifliite » of cellu- 
lose and straw pulp, also sized ; others, 
again, uSe sulphite cellulose without size, 
but add a little sulphuric acid In Uxe 
Holland engWe. The following redpes 
have been successfully employed in prac- 
tice : 

1. «-Su1phlte cellulose, 60% ; soda cellu- 
lose, 2S%| wood pulp, 15%. Fully sised, 4 
parts size, 5 parts sulphate of alumim 
to 100 parts of dry stuff. The papffl* Is 
admitted goO^ but not of the best 
quaUI:^. - 

2. — SulpWte Wnuloae^ 100%, fulfy 

sized ; g^ue and sulplutW of alutntoai 5 




parts each to 100 parts of dry stuff. The 
result la the ordlnaiy parchment paper 
imitation. 

3. — Sulphite cellulose 11, ;100%; 2 parts 
of sulphuric acid diluted with water, iff® 
added to each 100 parts of dry stuff In 
the Holland engine. The pap^ made 
from second quality sulphite cellulose is 
of coarse appearance, but Is very much 
like parchment 

4 . — SulphHe cellulose, 60%; straw 

pulp, 40% j size, 4 pai^ ; sulphate o€ 

alumina, 4 parts to loO parts o€ dry stuff- 
A very brigh^Iored paper, clearly trans- 
lucent 

5- — Sulphite cellulose, 60% ; straw 
pulp, 40% ; size, 4 parts ; sulphate of 

alumina, 3 parts to 100 parts of dry 
stuff. 

6. — Sulphite cellulose, 60% ; straw 

pulp, 40% ; size, 3 parts ; sulphate of 

alumina, 3 parts to 100 parts of dry 
stuff. 

7. — Sulphite cellulose, 70% ; straw 

pulp, 30%; size, 3% parts; sulphate (rf 
alumina, 3 parts to 100 parts of dry 

stuff. 

8. — Sulphite cellulose, 100% ; size, 6 
parts : sulphate of alumina, 5 parts ; stear- 
ine, 2 parts to 100 parts of dry stuff. 
The paper is good, and more greasily 
brilliant than the others. The stearlne, 
in No. Vni, is to be chopped into small 
pieces, mixed with warm water, and In 
this form added to the stuff in the Hol- 
land engine. According to experience, 
the paper made according to No. vm, 
with the addition of stearine, has been 
found best for the different purposes. 

9. — Of the greatest importance In the 

manufacture of artificial parchmmt pa- 
per Is the grinding in the Holland engine. 
The stuff must be ground long, to a 
smeary paste, and before discharging into 
the tub thoroughly beaten up — aftn* ele- 
vating the engine roller — ^for ^ to ^ 
hour. On the machine it must be mod^ 
ately shaken and heavily pressed. No 
worn-out felts must be us^ and the dry- 
ing felts must be tightly stretched to pre- 
vent, as far as po^ble, any formation 
of blisters in the paper; the drying must 
also proceed as slowly as possible, other- 
wise the paper will readily shrink or 
wrinkle. It is advisable, at tiie first cyl- 
inder, or, better still, at the fim, and 
second, to allow on each side of the paper 
web a of paper 4 centimetera iabdut 
1.6 in.) wide, to nm complete^ arpnnd 
^ cylinder, on which iwo ed^ of 
the wet. papar web can Ite. TWa pre- 
vents too ri^id a ^ the edges, and 

a coiis^iuent blistering eff the entire pa- 


k( M7 > 










^ vrtiiL t«t ^ 

nnist alto Im iE«|>t 

Azmcftomt — Aoeovdte^' 1^^ 
Hfii&iiiiiQi '« fluid latfie^ consist 

1il£f ol wf^^nd M flowed 

Mutt^ 1» fttntn- 

ft eeftttiCMl flsr ^ieturai fted ottrds, it 
tim rmiBxsmA ci dire wifli^ ft 
m^it ffti. '^ftoefl ftad^ raftywi dx«iftiii^ 
may be rendered tneffae^Me by qprtid> 
ling witlk UQttfd by an ato* 

raiMr> an ooseedb^ly de^cate film re* 
nteflidag oat tlie evapdfstimi «ef tim etber. 

• Ptiper^ PttnHimmtfxed.^^ is 

parchmentized hf passing it thnm^ a 
tatb cd weaic sulpburie acid. ^ Tbe add In 
the popd* mittt be netitrallft^ 

by IMosbig the paper ^biwaigh an dkft' 
line bath or through water. Adding the 
add to the iHilp ht the heatii^ process 
would not hai^ the smi» effect as the 
acid ba^ becao^ the acid must act on 
the surface of the paper. 

2. — Stnmg unsteed pig>er la immersed 
for a fear seconds in ^ of vitriol diluted 
with half Its volume of .water. It la then : 
washed In pure water or weak ammonia 
wato*. thW acM solution must not be 
warmer than the sumamdim? 8tmoq;di^. 

Pacfinp.->4f Olsten the siuface oi that 
part Of the ]pap^ whlck Is to be Joined 
with akdicd or brandy then apply the 
glue m: paste; gum arable will not an- 
swer. A firm Joint may be made by m- 
sfiilng a piece of very Uiln paper bdwedn 
the surfaces of ttm pardiment piM^> 
Smoothing , — ^To smOoth parObmmit 
whidi has become wrhikled, pttu% the 
parchment face down t«Km dean blotting 
paper. Beat Up to a.^clear ftoth, with 
a few dix^s of dove Om i^tes oi 
sevotil fredi eggs; and with the fingers 
qnwad this over the back of the sheet, 
and rub It in undl the pardiment becomes 
smooth^ and yiddng; then spread It out 
as Smooth as poedUe, cover with oil 
sfDc, add pnm far a d^. Then remove 
sUk and cover with a linen cloth, and 
pi^ wlBt a Vform bron.^ 

of WhMo Plgmontf To PiWoent. 
^itediiee to powder, and iUsadve qu^dy 
in Odd water, a quMti^ of gum tn«a- 
di^ There mu^ be sufficient water to 
the tUHiffid gusa the conelsftmcy oi 
wim fills yotm pfgmenis 
iSfflSipW tMuytiJr hoA, afia^ flnWa 
wtfii a l^ « 4 »fefiia 
^^g&iFiiM^been-diiWMSd-M;^^ fime 
of ’iTlis osphfiia 

' rtiUiffintf tiav pag - 'hshlnd ''the 
-■ titiw ,end 

« fiffir dds -of 


Qftga;> wtf«iEhffir»^fe«ut»^;U^ Had ^ 
bfvoemes bmfiiflpaswK; fitea telnitt^ on 
a'|fiaiw5«id-;ieg'ilffiSf.'jj^^ usaeb 

givs^it 

% eoak- «mib(dhrddis;.''Of;^:^i:S!0i^^ 
mdi, diluted wl^ geldts of ^^rpentine. 

ycgetapls Bsfephmmk^vir^K^ tpede tv 
dipping onMpaiy few sec- 

onds into a selhUimi opfitaiwng 1 part 
water tp fl psete sidtohtivic aekl then 
wadiing H eaiwful^ to imnQv&^dveiy trace 
of add; i.. *'v. . ..;?:■■■ • 

3.—^ Prepazo ter WMtine, Ihinw- 
tng.~Ordtnaiy v^tabie paecMsnt . is 
not suita^ iw WTk0og m drtwing, since 
Indhi a»d oflior inks blur mt tt this 
evil is obviaHted by tho lofiowlng process : 

The pardunent is rntfurated with a 
giycsrhie solution^ and hi certain cases 
with an alum sduttoa, next ^ied smne- 
what. and then treated with ffise. If 
pardunmit cut in sheets is to be aized, 
the sheets, after having bemi dipped into 
the glycmine sdutfon, or the stai solu- 
tion, are streh^ed on framest dried a 
little and next dipped ;ln ffilQt^ aatmal 
or vegetal glue, or painted or 8in*inkled 
with It Among the v^^etaMe sizes, the 
so-caUed rosin size is cspedally suited, 
but file glue made htHa ceUutose waste- 
lies, or else starch, may also he enq;»Ioyed. 

But if the parchment is to be sized at 
or Immediatoly after the prodiu^tion, with- 
out having bemt cut ir^ sheets, it is 
drawn through the glycerine solution after 
leaving the ^Icd bath and after haying 
been washed and in«Hiiied; smd is, ^Iter 
a suitable desiocatlozi, slowly passed 
through the 9 Sa», whereupon It is dried 
tm tybndem or in ai^ other manner, and 
flUa^ glazed between zinc plates or in 
cal^don^ or steiilariy. 

By tte treatment of glyosclne or alum 
solution the poreiunent is rendered pliant 
and loosenedfc thus being « take 

up aiffi Hnd the alae 

In ordffir to give the puedluamit a white 
oc&ae and taim away its ^diosay tnnspar- 
ency, the sias is mixed, adth ahunlna. 
LilGewm^ any dsffired oafaw nuqr be jUn- 
partsd to fim-pimelimefd^ by the addi^n 
otoofigivtm^ 

■• ptbj iP < el y ;M.rl>oi|id:^jffii^^ as 

fo9«5gi; 

wa^ 4l 4r fl s^;jtiian 

'^tene. r.dialredu Slid%. 
two kmffipi! sidM by nalli^ on fim 

Obove fim woffim awi ^ 


imy^ 
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more than 1-16 In^ This will be found 
sufficient to prevent the glass used from 
slipping off the board, and will provide 
a resting shoulder against which the 
glass may be pressed during the making 
of the frame. On one side of the board 
draw a line at a distance of ^ in. from 
the projecting edge ; at the other side of 
the board a line should he drawn % in. 
from the opposite projecting edge, These 
lines should be marked plainly and ac- 
curately, as they form the guide lines 
upon which the binding strips are placed, 
and if they vary In distance the binding 
strips cannot be accurately placed In po- 
sition. 

The binding strips should be selected 
from some strong paper or gummed bind- 
ing cloth that will either harmonize with 
the print to be framed, or with the paper 
which may be used as a mat to give the 
print a sufficient margin. For this pur- 
pose use the lighter grades of cover pa- 
pers which are cut into strips by the 
use of the common yardstick and a very 
sharp knife. A smooth sheet of binder's 
board underneath the cover paper will 
render the cutting of the binding strips 
much easier. The strips should be 2 in. 
wide if a large size frame (11 x 14) is 
to be made ; for smaller sizes a narrower 
strip may be used, but the wide strip 
is much easier to handle, and gives added 
strength to the frame. 

For backing, the ordinary strawboard 
is all that is required. This can often 
be found among the waste pasteboard 
boxes in the home. In fact, parts of old 
boxes are preferable to new stock bought 
at the paper warehouse, for the reason 
that new stock is rarely thoroughly dried, 
and Instances have been known where the 
drying of the backing board has caused 
such a warping tendency that the cover 
glass has been broken. The backing 
boards should be cut to the exact size 
of the glass which Is to be used in fram- 
ing. Any deviation in the measurement 
of the glass and the backing board will 
result In an unsightly frame that the 
most skilful worker cannot avoid. 

The hangers for the frame can usually 
be secured at stores where picture frames 
are made. If these are not procurable, 
the small brass rings can be purchased 
at hardware stores, and narrow strips of 
tin can be used to form the loops on which 
the rings are fashioned. These strips 
should be fully 2 In. in length, and 
should be threaded through the rings, then 
doubled, so that the ring will hang mid- 
way between the ends, which are passed 
through narrow slits in the backing board. 
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and then spread in the manner of a pa- 
per fastener, and hammered down imtil 
tliey are perfectly flat To make the 
frame proceed as follows : Place the 
glass upon the board so that It will be 
in perfect register with (he projecting 
edge. The binding strips should have 
been previously moistened and the sur- 
plus water blotted off. -With a bristle 
brush apply Higgins’ paste, or some simi- 
lar mountant, to one of the binding strips 
and work the paste in thoroughly, so 
that the strip will be well saturated with 
the paste, so well worked in that it will 
not ooze out upon the glass. This pre- 
caution will not be necessary if a pre- 
pared gum strip be used. The binding 
strip, which should be of the exact length 
of the side of the glass to be covered, 
should now be laid upon the glass, using 
the line described above as a guide. Press 
the strip gently with the fingers until 
partial adhesion results, and then rub in 
perfect contact with a soft cloth. The 
glass should be then turned and the oppo- 
site side covered in the same manner. 

In binding the last two sides, tiny 
strips of paper should be placed on the 
edges of the binding strips already in 
position, so that the paste from the re- 
maining strips will not soil the corners, 
which are to be mitered. In finishing the 
last sides the outer strips should be mi- 
tered by the use of a miter pattern made 
from a thin piece of wood or cardboard. 
This pattern is laid upon the binding 
strips after they are firmly placed in po- 
sition, and Uie outer strip cut with a very 
sharp knife. The corners, with the un- 
derlying protecting paper, can then be 
removed and the last binding strips rubbed 
into thorough contact 
The cover glass is now ready for the 
final binding with the print and the back- 
ing board. The glass should be removed 
from the board and a clean paper spread 
upon the board, upon which the glass Is 
placed face downward. Upon this lay 
the print, with its mat— if any— face 
downward ; place upon this the backing 
board, taking care that the hangers are 
in the right position, or the framed print 
may be- found, when finished, to be ar- 
ranged for hanging in a reversed position. 
Great care should be taken to see that 
the print, the mat and the backing board 
are in accurate register. Paste should 
then be liberally applied to the project- 
ing edge of the binding strip on the right- 
hand side, and when thoroughly pliable 
the strip should be closely drawn over 
the edges of the frame, on to the back 
of the backbig board, and then rubbed in 
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contact with the soft cloth. The frame 
should then be turned so that the left- 
hand side occupies the place of the right 
side, now completed, and this side and the 
ends treated in the same manner. 

Patent Drawings. 

The size of a sheet on which a draw- 
ing is made must be exactly 10x15 In. 
One inch from its edges a single mar- 
ginal line is to be drawn, leaving the 
sight precisely 8 X 13 in. Within this 
margin all work and signatures must be 
included. One of the shorter sides of 
the sheet Is regarded as its top, and meas- 
uring downwardly from the marginal 
line, a space of not less than lU In. Is 
to be left blank for the heading of title, 
name, number and date. Patent drawings 
are very difficult to make, and those not 
prepared under the direction of compe- 
tent attorneys are often rejected by the 
Patent Office as Informal. 

Picture Frames. 

Preparation and Gilding . — ^For the fol- 
lowing description ctf picture frame gild- 
ing we acknowledge our indebtedness to 
“Workshop Receipts," Series 1 : Suppose 
that we have a plain picture frame ; it is 
made by the Joiner in a 12-foot len^ of 
molding, and in that state it passes into 
the hands of the gilder. He first gives it 
a priming of hot size and whiting, called 
thin white. The whiting employed by the 
gilder la not the same as that used for 
domestic purposes, but is finer and more 
free from grit The size employed Is pre- 
pared by the gilder from parchment cut 
tings or glove cuttings. The cuttings are 
well washed in water and then boiled in a 
certain quantity of clean water until the 
latter has a particular degree of adhesive- 
ness, which can only be determined by 
experience ; this Is then poured off Into a 
clean, dry vessel and allowed to cooL 
When about to be used, the grease at the 
top and the sediment at the bottom are 
cut off with a knife, 'the size is melted in 
an earthen pipkin, and a small quantity 
of finely sx>wdered whiting Is mixed with 
it. When the thin white is dry all holes 
and irregularities in the molding are filled 
up with putty. This putty is not the 
same as that employed by the glazier, but 
consists of whiting and size mixed to the 
<x>nsistency of putty. When the puttying 
is dry a coating of thick white is laid on 
wiUi a brush. This thick white differs 
from' the thin white only In having a 
larger proportion of dry whiting mixed 
with a given amount of size, the consist- 
ency attained being rather thicker than 
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that of oil paint. When the first thick 
white Is dry another Is laid on in the same 
manner, and, similarly, a third, a fourth 
and a fifth are laid on, all about equal in 
thickness, and each one being perfectly 
dry before the next is applied. As In lay- 
ing on this large body of thick white, the 
fine squares, hollows and fillets would be 
liable to be stopped up and lose all their 
clearness and sharpness, opening tools, 
consisting of crooks, chisels and gouges, 
are drawn along the fine parts of the 
molding, while the thick white Is still wet, 
by which means the forms of the various 
moldings are retained. This is still better 
effected by the double opening white, 
which consists of 2 thick whites, the one 
laid on almost immediately after the 
other, by which a thick soft coating covers 
the molding. Hard stones, shaped to the 
forms of the moldings, together with the 
opening tools before described, are to be 
worked over every part of the molding, by 
which asperities are smoothed down, de- 
pressions filled up and edges brought up 
nearly to their required sharpness. In 
this state the whiting on the molding Is 
from 1-16 to 1-12 of an Inch In thickness. 
It is now trimmed at the back and edges 
by cutting off the whiting which had 
flowed over from the front, which pre- 
pares it for the process of smoothing. 
This Is done by means of pieces of pumice 
and other stones, shaped so as to fit the 
various parts of the molding. A sponge 
or soft brush is used to wet the molding, 
and the stone which Is to be used, being 
likewise wetted. Is rubbed or worked to 
and fro along the molding until that part 
is perfectly smooth. Another stone, fit- 
ting a different part, la then used in the 
same way, and so on until eve^ part of 
the length and breadth of the molding has 
been worked over by the stones. The 
molding, If the smoothing has been prop- 
erly performed, now presents a smooth- 
ness of surface exceeding and a keenness 
of the edge nearly equaling that which 
the molding presented when It left the 
hands of the Joiner, but this must be at- 
tained without rubbing off too much of 
the whiting, since the whole beauty of 
the frame mainly depends on having a 
sufficient body or foundation of whiting. 
TTie brilliant burnishing on frames Is, In 
a peculiar degree, dependent on the whit- 
ing which Is first laid on the wood, and 
which, if deficient In quantity, cannot be 
adequately replaced by other means. The 
molding being thoroughly dried from the 
effects of the smoothing. Is rubbed doi^ 
with glass paper or sand paper, to take 
off any little asperities that may remain, 
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and to make the whole perfectly smooth. 
It Is now ready for the process of gold 
sizing. The burnish gold size used in this 
process is composed of ingredients exceed- 
ingly opposite in their nature, such as 
pipe clay, red chalk, black lead, suet and 
bullock's blood, This diversity of ingre- 
dients is intended to produce different ef- 
fects ; one substance help's to give a bril- 
liancy to the burnish, another to the mel- 
lowness and smoothness and so on. The 
form in vtiiich the gilder purchases his 
burnish gold size is that of a solid rather 
softer than butter. He first takes some 
very clear size, boiled purposely to a 
smaller degree of strength than the size 
for thick white, or, if already boiled, 
weakened by water. This size he melts In 
an earthen pipkin, but without making It 
very hot, and then mixes the gold size 
with the melted size by means of a clean 
brush, much in the same manner as a 
painter mixes his oil paint ; the consist- 
ency to be about equal to that of cream. 
It is a source of some confusion that the 
same term, burnish gold size, is applied to 
this creamy liquid as to the thicker sub- 
stance from which It is prepared; it is 
necessary to say mixed gold size or un- 
mlxed gold size. In order to Indicate which 
is meant. This gold size Is laid on the 
molding either with a very soft hog's-hair 
brush or by a large camel’s-hair pencil 
fixed in a swan's quill. The gold size 
must be barely warm and must be laid on 
with great care so as to leave it equally 
thick In every part, and obliterate the 
marks of the brush ; upon the due observ- 
ance of a medium between hot and cold, 
strong and weak and thick and thin in the 
gold size laid on depends much of the 
beauty of the molding when gilt From 4 
to 8 coats of this gold size are laid on the 
molding, each one being perfectly dried 
before next is applied. A soft, par- 
tially worn piece of glass paper is occa- 
sionally used to take off any little rough- 
ness that may exist When a sufficient 
body of gold size Is laid on it is carefully 
washed with clean water, a soft sponge 
and a piece of linen rag. This must 
he done with attention to the soft edges, 
which are very likely to lose the whole 
of their gold size If care Is not used ; the 
object is to produce a perfectly smooth 
surface, especially in those parts which 
are to be matt gold, 

The t^st of good work la to produce the 
smoothest surface with the least loss of 
gold size. When the molding is partially 
dry from this process, the matt parts are 
polished with a piece of wooden cloth, and 
the parts to be burnished receive another 
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coating of gold size, laid on as smoothly 
as possible. The piece of molding which 
is to be gilt is laid along the bench with 
one end higher than the other, and the 
width of the molding Is broken up into 
several divisions, such as hollows and 
squares, it would be impossible to make a 
leaf of gold bend into all the various parts 
without breaking. The gilder learns by 
experience how many separate lays, as 
they are called, of gold will be required to 
cover the width of the molding without 
the breaking of the gold Into irregular 
fractures called spider legs. In general 
a deep hollow, or a depressed square, can- 
not be gilt at one lay, but must be covered 
with 3 strips of gold laid side by side and 
meeting at the center of the depression. 
When the gilder has made his decision as 
to the number of lays that will be re- 
quired, he selects one lay and proceeds 
^th it through the whole length of the 
molding before he b^dns another portion 
of the width. If the necessary lay be 
about % or % of an inch In width, he 
cuts the leaf which Is spread out on his 
cushion into 4 strips ; if It be about 1 
inch in width, he cuts the leaf into 3, 
regulating the division of the leaf of gold 
according to the width of the lay. It is 
not often that a larger piece than H a 
leaf is used at once. The gilder has at 
hand a pan with clean water and 2 or 3 
camel’s-halr pencils of different sizes. With 
one of these pencils he wets a few inches 
of that part of the molding which is to 
form his first lay, taking care not to wet 
much beyond that lay. The water is to 
be allowed to remain pretty full on the 
surface, after some of It has been imbibed 
by the gold size. The gilder then takes his 
tip in his right hand and lays It on the 
slip or gold, which slightly adheres to 
the hairs ; whence he places it on the 
molding, with particular attention to 
straightn^s of direction. It frequently 
happens that the hairs of the tip will not 
take up the gold ; in such case it Is usual 
to rub the hairs between the cheek and 
the palm of the hand, by which their 
power of taking up the gold is Increased. 
When the gold is laid on It is blown 
forcibly to expel as much of the water as 
possible from beneath it, the dry camel's- 
hair pencil being used to press down any 
parts which fall to adhere. Another por- 
tion is then wetted and another piece laid 
on, lapping about % of an inch over the 
end of the former piece. Thus the gilder 
proceeds, piece after piece, until the one 
lay Is carried down the whole length of 
the molding; he then proceeds with an- 
other lay Joining the former. In doing 
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this he has to ob^rve that the water 
must be made to flow a little ovm* the 
edge of the former lay; but not so as 
to wash It up or break away the edge ; 
the second lay must lap a little over the 
first, and therefore the water must like- 
wise extend over the first lay. Thus he 
proceeds with all the lays into which he 
has found It necessary to divide the width 
of the molding; every piece, lengthwise, 
lapping over the piece previously put on 
and every lay lapping over the previous 
lay. The molding is then set aside to 
diy. There Is a particular state or de- 
gree of dr 3 mess, known only by experience, 
in which the molding is in a fit state tor 
burnishing. 

The burnishers used by the gilder are 
either of flint or agate, generally the for- 
mer. The steel burnishers employed by 
the Jeweler would not do for the gilder. 
Burnishers of different forms and sizes 
must be employed, in order to adapt them 
to the part of the work which is being 
burnished. They are generally crooked or 
ciurved near the end. When the burnish- 
ing is done, those parts which have not 
been burnished are weak sized — that is, 
th^ are wetted with water in which a 
very little clear piece of size has been 
melted ; this helps to secure the gold. 
When dry, the gold is wiped carefully 
with a piece of soft cotton wool, to re- 
move rough or ragged edges of gold, and 
there are now visible a number of little 
breaks, holes and faulty places in the 
gilding, arising from the impossibility of 
laying on the gold quite soundly and per- 
fectly. 

These defective parts are repaired by 
the process of faulting, which consists of 
cutting up a leaf of gold into small pieces 
and laying them on the faulty places, pre- 
viously wetted with a camel's-hair pencil. 
If the defective part is on the burnish, it 
is necessary to be careful not to wet any 
part but what is to be covered by the gold, 
as it will stain the burnished gold. When 
the faulting Is dry, the* gold Is again care- 
fully wiped and finally wetted with finish- 
ing size. This is clear size of a certain 
degree of strength, laid on the matt parts 
with a pencil, and completes the process 
of gliding. 

When a glass frame is to be gilt, the 
joiner's work is generally quite complete 
before the gilder begins, and great care is 
required In whiting such ft^mes, to pre- 
vent filling up the comm with whiting 
and giving them a clumsy appearance. 
For this purpose modeling tools, such as 
chisels, gouges and crooks, are used to 
clear put the comera from time to time 
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and preserve the original sharpness and 
clearness of the several parts. 

Burnished Gilt Frames.— When new 
burnished gilding requires ■ramlshlng, 
white hard spirit vamlsh is used or yellow 
gold lacquer. Old burnished work must 
be cleaned with great care. First remove 
the dust with a ^adger's-hair brush ; after- 
ward clean the Riding by passing a clean 
sponge, dipped In gin and water, lightly 
over the surface, wiping off the moisture 
with a very soft dry sponge or silk hand- 
kerchief ; then apply the vamlsh and 
finish. 

Cleaning Gilt Frames. — Gilt frames 
may be cleaned by simply washing them 
with a small sponge, wet with urine, hat 
spirits of wine or oil of turpentine, not 
too wet, but sufficiently to take off the 
dirt and fly marks, They should not be 
afterward wiped, but left to dry of them- 
selves. 

Composition for Molding. — 1. — The 
following Is used by gilders ; Mix glue, 
14 lb. : rosin, 7 lb. ; pitch, % lb. ; linseed 
oil, 2% pt. ; water, 5 pt. more or less ac- 
cording to the quantity required. Boll 
the whole together, well stirring until dis- 
solved, add as much whiting as will render 
it of a hard consistency, then press It into 
mold, which has been previously oiled 
with sweet oil. No more should be mixed 
than can he used before it becomes sen- 
sibly hard, as it will require steaming be- 
fore It can be used again. 

2. — Make a very clear glue with 3 parts 
of Flanders glue and 1 part of Isinglass 
by dissolving the two kinds separately in 
a large quantity of water, and mix them 
together, after they have been strained 
through a piece of fine linen to separate 
the parts which could not be dissolved. The 
quantity of water cannot be fixed, because 
alt kinds of glue are not homogeneous, so 
that some require more than others. The 
proper strength may be found by suffering 
the glue to become perfectly cold ; it must 
then barely form a Jelly. The 'glue is to 
be gently heated, then mixed with saw dust 
sifted through a fine sieve. The molds 
are then to be oiled with nut oil and the 
glue pressed into the mold, covered with 
weighted board and then set to dry near a 
stove. When the casting Is dry It la to 
be trimmed. 

RegUding Frames. — Take a sponge and 
some clean water and wash the frame 
well, then let It dry ; procure some water 
gold size ; make some thin size from dry 
hide or parchment, mix enough warm with 
the gold size to enable you to work it on 
the frame with a camel's-halr brush ; give 
it 2 ccMits. When dry rob it over with a 
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piece of fine sand paper ; It will then be 
ready for gilding. When the frame is 
covered, rest It on its edge to drain ; when 
perfectly dry dip a pencil into water and 
wipe the gold over with it; it will take 
the particles of gold off and make it ap- 
pear solid. For any parts not covered 
take bits of leaf with a dry pencil and 
lay on as before, then give the whole a 
coat of clear parchment size. Brush the 
back edges over with ocher and the frame 
is then ready. 


Plaster Casting. 

1. — The model (of clay or otherwise) 
is first covered with a layer of good plas- 
ter of parts, mixed, or “gauged,” as plas- 
terers call It, to the consistency of batter, 
and colored with a little red or yellow 
ocher. This layer should average about 
% in. thick. It is best applied with the 
pewter or metal spoon used to mix the 
plaster with. The plaster is mixed in a 
basin half full of water, into which It Is 
sprinkled by the hand, as oatmeal is sprin- 
kted in making stirabout ; when the plas- 
ter reaches the surface of the water it is 
about sufficient, but experience soon 
teaches the right proportion. The mixed 
plaster can be jerked by a dexterous twist 
of the spoon into the deep undercut places, 
and care must be taken not to inclose bub- 
bles of air. A practical molder would 
place the clay slab in a vertical iKisition, 
as he would see the process of his work 
better. A large model would require sev- 
eral mixings of plaster, as when the plas- 
ter begins to set or harden it Is useless 
for molding. When the first colored coat 
of plaster is hardened a wash of clay 
water should be applied nearly all over It, 
and the second coating, which may be of 
coarser stuff, put on to the thickness of 
about I in. If the mold is very large, 
some strips of Iron nail rod, in. square, 
may be Imbedded In the back of the mold 
to prevent warping. When the mold is 
set hard It must be turned over and the 
clay picked out If the work has been 
modeled on a board or slate, or best of 
all, on a plaster slab, It may be necessary 
to pass a wire between the clay and the 
board to separate them. When the mold 
Has been well cleaned and washed with a 
soft brush It shoiild be soaked in a tub 
of water until quite saturated through 
and through, drained, but not wiped, and 
a sufficient quantity of superfine plaster, 
carefully mixed, poured into it, and, by 
moving the mold about, carefully dis- 
tributed all over. TTils may be backed 
with coarser plaster and strengthened 
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with iron rods, which in this case should 
be painted or coated with a varnish of 
rosin and tallow. When the cast is set 
hard the most difficult part, called “knock- 
ing out,” begins. A light mallet and a 
carpenter's firmer chisel, by a few dexter- 
ous strokes applied upon the edge, will 
separate the coarse outer backing of the 
mold, prevented by the wash of clay water 
from adhering to the first colored layer. 
The cast should then be placed upon a soft 
elastic bed — an empty sack folded is as 
good as any — and by gentle taps, holding 
the chisel perpendicularly, or nearly so, to 
the face of the work, the colored plaster 
may be snapped off, sometimes in large, 
sometimes in minute pieces, the color pre- 
venting the operator chipping away the 
best part of his work, which may happen 
when mold and cast are of one color. A 
chisel 1 in. or more broad may be used 
for the first rough work ; smaller will be 
required for delicate parts. 

A figure In the round may be molded by 
the same process, but the mold must be in 
2 parts. A strip of clay 1 in. or so wide 
must be fixed all around the clay figure, 
to be removed when the first half of the 
mold is done. The edge of the first half 
mitst have sunk holes, made by any con,- 
,venient steel modeling tool, to insure the 
fitting of the two halves in the mold. 
Projecting limbs must be cut off with a 
fine wire and cast separately. If an iron 
support enters the back of the model a 
little clay must be put round it, close to 
the model, to enable the iron to be drawn 
through the mold, and the hole in the 
mold stopped up with plaster. The two 
parts, carefully saturated and bound to- 
gether, may be about half filled with well- 
mixed superfine plaster, as thick as cream, 
which, by carefully turning and inclining 
the mold, can be made to cover the whole 
of the mold, leaving a large hollow to be 
filled with a coarser plaster, in which a 
painted iron rod may be inserted. (Jood 
plaster smells sweet, ‘sets in 10 to 20 min- 
utes as hard and as crisp as loaf sugar. 
Bad plaster smells of sulphur and never 
sets hard. Beginners must make svire of 
their materials, and even then should try 
their hands on unimportant work. 

Small reliefs may be molded in wax. A 
border of clay or strips of wood a little 
higher than the highest part of the model 
must be fixed all round, and melted bees- 
wax with a little rosin and tallow added, 
poured over the clay. When the wax is 
cold and the clay well washed out super- 
fine plaster can be poured in as into a 
plaster mold. The wax is afterward 
melted off or softened before a fire and 
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peeled off, to serve again as often as you 
please. 

2. — In the first place, use the finest and 
purest plaster of parls obtainable. When 
filling a mold, learn to beat up the requi- 
site quantity of cream quickly and with 
care to avoid making it too thick. In 

> pouring this In use a good camel’s-halr 
brush to displace air bubbles ; a mere sur- 
face cover of this thin cream is all that 
is requisite. While doing this have ready 
the thicker plaster, of the consistency of 
light syrup, and fill up the mold at once. 
In about 20 minutes you can open the 
mold, if your plaster is pure and has been 
properly mixed. If you do not put too 
much oil on the object to be molded, and 
have used your brush properly, you will 
find clear, sharp molds. 

3. — Bronzirig Plaster Cast. — a. — Coat 
the figure with Isinglass size until the sur- 
face continues In a moist state and will 
absorb llo more ; then touch it over lightly 
and sparingly with gold size and put It 
away in a clean dry place for 48 hours. 
Touch the figure all over with bronze 
powder, and after the lapse of 24 hours 
brush off all the loose powder and par- 
ticularly from the projecting parts of the 
figure. 

b. — The following Is given as a process 
used in France for this purpose. Linseed 
oil soap Is made by saponifying the oil 
with caustic soda and precipitating the 
soap with salt. It is separated, dissolved 
in rain water and a mixture in solution 
of 4 parts blue vitriol and 1 part cop- 
peras is added as long as a precipitate 
forms. This Is filtered out, washed and 
dried and 8% oz. are applied with 1 lb. 
quick-drying varnish and 5^ oz. white 
wax. This Is applied to the surface pre- 
viously heated and is baked in if neces- 
sary. The high parts are touched up with 
a bronze powder. As a simpler process 
shellac the bust and then gild It with 
bronze powder and vami^. The varnish 
is sold with the powder. See also No. 23 
below. 

c. — Plaster-of-parls statuettes, models, 
eta, are bronzed in the following manner ; 

Prepare a soap from linseed oil boiled 
with caustic soda lye, to which add 
a solution of common salt, and concen- 
trate it by boiling till it becomes some- 
what granular upon the surface ; It is then 
strained tbrou^ a linen cloth, and what 
passes through is diluted with boiling 
water and again filtered. Dissolve 4 parts 
blue vitriol and 1 part copperas separately 
In hot water and add this solution to the 
solution of soap as loqg as it occasions 
any pre^itste. This flocculent preclpl- 
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tate is a combination of the oxides of 
copper and iron with the margarlc acid of 
the soap, the former giving a green and 
the latter a reddish brown color, the com- 
bination of the two resembling that green- 
ish rust which Is characteristic of ancient 
bronzes. When the precipitate is com- 
pletely separated a fresh portion of the 
vitriol solution is to be poured upon It In 
a copper pan and boiled in order to wash 
it After some time the liquid Is poured 
off and the soap washed with warm afid 
afterward with cold water, pressed In a 
linen bag, drained and dried, when it is 
ready for use In the following manner : 
3 lb. of pure linseed oil are boiled with 
12 lb, of finely powdered litharge, and 
the mixture is strained through a canvas 
cloth and permitted to stand In a warm 
place until It becomes clear. 15 oz, of 
this, 12 oz. of the above described soap 
and 5 oz. of fine white wax are melted to- 
gether at a gentle heat in a porcelain 
basin by means of a water bath. The 
mixture must be kept some time in a mol- 
ten state, to expel any moisture which It 
may contain. It Is then applied by means 
of a paint brush to the surface of the 
gypsum, which Is heated to the tempera- 
ture of about 200«' F, After exposure to 
air for a few days the surface is rubbed 
with cotton wool or a fine rag and varie- 
gated with a few streaks of metal powder 
or shell gold. Small objects may be dipped 
In the melted mixture and then exposed 
to the heat of the fire until thoroughly 
penetrated and evenly coated with it. 

4 . — Carved Articles . — If the objects are 
cut conically they are simply pressed into 
a lump of soft clay ; then paint the mold 
thus produced with linseed oil and pour In 
the plaster of parls. For complicated ob- 
jects, such as animal heads, deepened 
reliefs, etc. , glue mol ds are employed. 
Prepare a box Just large enough to re- 
ceive the model. Boll good Joiner’s glue 
in sufficient quanUty, and after the model 
(which has been thoroughly coated with 
shellac, an^ after this Is dry with linseed 
oil) has been laid In the box, pour the 
liquid glue into the box. After a few 
hours the glue is sufficiently dry so that 
the model can be taken out. Now coat 
the glue mold all over with linseed oil and 
pour in the gypsum. In this manner very 
good impressions are obtained at a com- 
paratively slight expense. The molding 
glue can be used over again at any time. 

6 . — Hardening Plaster Cosfs.— a. — The 
following is one way of treating them ; 
First dry the cast In an oven heated to 
about the temperature used for baking 
bread. When the cast has cooled down 
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so that it may be handled without burn- 
ing the hands immerse It in a strong aque- 
ous solution of alum and leave it there 
until crystals begin to form on the sur- 
face, then remove and wipe dry. Any ad- 
herent crystals may be removed with a 
wet rag. Now return the cast to the oven 
and heat, at a temperature of about 140« 
F., until thoroughly dry. Remove and 
immerse in a bath of boiled linseed oil, 
cut with a little oil of turpentine. Let 
remain a few minutes, then remove, let 
the surplus oil drain back into the bath 
and stand aside in a warm place to let 
the oil become “tacky,” then apply bronze 
powder. 

b. — A few coats of a hot and saturated 
solution of borax, alum or similar sub- 
stances are applied with a brush until 
the surface has the desired hardness. Two 
coats will generally answer, but occasion- 
ally as many as 5 or 6 may be necessary. 
A few (generally 2) coats of a hot satu- 
rated solution of chloride of barium and a 
few coats of soap water are then applied 
with a brush, and the surplus soap Is 
washed off until the clear water forms 
beads on the surface of the cast. 

These operations can be performed in a 
few hours and produce a hard surface 
consisting of substances insoluble in water 
and which will prevent the appearance of 
yellow spots, for the neutral salts that 
have been employed will prevent any ac- 
tion of the gypsum on the Iron contained 
in the same. Different neutral salts may 
be used, and the operations may be per- 
formed in the reverse order. Instead of 
chloride of barium, other barium, stron- 
tium or calcium salts, that will produce 
an insoluble precipitate and will not pro- 
duce oxide of iron, ‘may be used. 

c. — Glycerine is said to be a good coat- 
ing for the Interior, but lard and oil is 
most commonly used. Plaster casts im- 
mersed In a hot solution of glue long 
enough to be well saturated will bear a 
nail driven in without cracking. 

d. — The articles made from crude plas- 
ter are heated to 212 to 228“ F., put first 
in concentrated solution of calcium chlo- 
ride, then In a hot, concentrated solution of 
sulphate of magnesia and finally then laid 
in water. These operations are repeated 
several times (the temperature being, if 
desired, increased to 212“ F.). After im- 
pregnation, the pieces should be treated 
alternately with glue and tannin solu- 
tions, each time from 1 to 4 days, finally 
dried in a drying room at a depressing 
temperature. For colored marble add to 
the chloride of calcium solution such me- 
tallic chlorldea as will produce, with the 
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Subsequent treatment with metallic salts, 
colored, Insoluble deposits. 

6. — Life Casting . — Casting from life Is 
very unpleasant for the person operated 
upon, and especially when the face is 
molded the pain is considerable. The face 
is first greased well with vaseline, the eye- 
lashes and eyebrows being well burled in 
pomade or clay and the small hairs well 
smoothed down. Whiskers, eta, should 
be well coated with clay. Quills are In- 
serted in the nostrils for respiration. 
Then when the patient is lying In a re- 
cumbent position the plaster Is l^d on. 
The patient must not move or laugh or 
speak until the plaster Is set. The plaster 
is mixed with warm water, as the plaster 
sets better than with cold water. When 
the cast is sufficiently set, it is removed. 
This is the painful part of the operation. 
A hand can be done by thrusting it in a 
basin of plaster, then placing it on a 
towel in desired position. As the plaster 
sets, lay a strong thread on the wet plas- 
ter along the hand down the middle finger, 
A second thread may be laid from the 
wrist to the thumb. The object of these 
threads Is to make divisions in the mold 
and thus enable the hand to be with- 
drawn. Now lay on tfie plaster over the 
whole to a sufficient thickness. When it 
^is nearly set (still soft and wet) take the 

ends of the threads, and by jerking them 
sharply tlirough die plaster, sections are 
made in the mold. In a few minutes the 
plaster is hard and the mold may be burst 
asunder at the divisions cut by the thread 
and die hand released. Fractures which 
will probably occur in thin parts of the 
mold must be cemented carefully in their 
places after they are dry by a solution of 
shellac in alcohol. Limbs and even the 
entire figure can be molded in this man- 
ner. Professional molders should be em- 
ployed in taking casts of deceased iiersons. 

7. — Marbling Plastic Figures. — Dis- 
solve 1 oz. of pure curd soap grated in 
water and add 1 oz. of white wax, cut In 
thin slices. When the whole Is incorpo- 
rated it is fit for use. Having dried the 
figure before the fire, suspend it by a 
string and dip it in the mixture ; when it 
has absorbed the varnish dip it in a sec- 
ond time, and that generally suffices; 
cover it carefully from the dust for a 
week, then rub It gently with soft cotton 
wool, and you will have a brilliant shining 
gloss, resembling polished marble. 

8. — MeruJiT^g Plaster Ifbdels.— Sanda- 
rac varnish is the best material for mend- 
ing plaster models. Saturate the broken 
surfaces thoroughly, press them well to- 
gether and allow them to dry. 
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9. ~Polishing. — The polish on plaster 
figures is said to be produced by immer- 
sion in melted paraffine or wax and rub- 
bing smooth. A prize for such a process 
was offered by some society in Berlin. 

10. — Retarding the Setting of PUister 
of Paris . — When, for some reason, in 
making plaster casts or bandages, it be- 
comes desirable to retard the setting of 
the plaster magma, this may be accom- 
plished by adding to the water powdered 
althaea root in the proportion of 2 to 4%. I 
When dry, such casts may be sawed, filed 
and turned. An addition of 8% of althaea 
retards setting for a full hour, and the 
mass may be kneaded, rolled and other- 
wise shaped- The addition of a very little 
alum or ferric chloride produces a very 
hard cast. (?ood plaster should not set 
in less than 3 minutes. 

11. — Slivering Plaster Models. — Ordi- 
nary plaster models are covered with a 
thin coat of mica powder, which perfectly 
replaces the ordinary metallic substances. 
The mica plates are first cleaned and 
bleached by fire, boiled in hydrochloric 
acid and washed and dried. The materia] 

Is then finely powdered, sifted and min- 
gled with collodion, which serves as a 
vehicle for applying the compound with a 
paint brush, liie objects thus prepared 
can be washed in water and are not liable 
to be injured by sulphureted acids or dust. 
The collodion adheres perfectly to glass, 
porcelain, wood, metals or papier mache. 

12. — Stuccoed Flowers from Plaster of 
Paris . — Take natural flowers and coat the 
lower side of their ■ petals and stamens 
with parafline or with a mixture of glue, 
gypsum and lime, which Is applied lightly. 
Very fine parts of the flower, such as 
stamens, etc., may be previously supported 
by spef^l attachments of textures, wire, 
etc. After the drying of the coating the 
whole is covered with shellac solution or 
with a mixture of glue, gypsum, lime with 
lead acetate, oil, mucilage, glycerine, colo- 
phony, etc. If desired, the surface may 
now be painted with bronzes In various 
shades. Such flowers are now much em- 
ployed In the form of festoons for decorat- 
ing wails, ceilings, lusters, etc., and are 
very handsome. 

13. — Transparent Casts. — Beautiful 

semi-transparent casts of fancy articles 
may be taken In a compound of 2 parts 
unbaked gypsum, 1 of bleached beeswax 
and 1 of paraffine. This becomes plastic 
at 120'> F. and is quite toi^h. 

14 . — Washable Casts. — a. — Jacobsen 
prepares casts which retain no dust and 
can be washed with lidcewarm soap water 
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by Immersing them or throwing upon them 
in a fine spray a hot solution of a soap 
prepared from stearic add and soda lye in 
10 times its quantity by weight of hot 
water. 

b. — Shellhass recommends the coating 
of plaster-of-parls casts with a compound 
of finely powdered mica and collodlan pre- 
pared as follows : The mica rendered per- 
fectly white by boiling with hydrochloric 
acid or calcining, is ground very fine, 
sifted and elutriated and then mixed with 
dilute collodion to the consistency of oil 
paint and applied with a soft brush. 
Casts coated in this way possess a silvery 
luster, have the advantage of being indif- 
ferent to sulphurous exhalations and can 
be washed without injury. 

c. — Coating or saturating the cast with 
a neutral soap from stearic acid and soda 
lye dissolved in 10 times the quantity of 
hot water is recommended. Cleaning of 
dust may be done with lukewarm water. 
Of special merit, however, is the follow- 
ing process : Leave the plaster-of-paris 
casts after complete drying for 24 hours 
in a cold barytes solution, wash them off 
carefully with cold water after removal, 
so as to eliminate the adhering barytes 
and allow them to dry 3 or 4 days at an 
ordinary room temperature. Next put 
them for a short time (about % hoiur) 
in a hot solution of 1 part grain soap in 
15 to 20 parts water and dry them finally, 
after the adhering soap particles have 
been removed with water in suitable dry- 
ing rooms, 

d. — Thoroughly dry the plaster figure, 
cover with the best linseed oil, just warm. 
Take out in 12 hours and dry in a place 
free from dust. The figure looks like wax 
when dry and can be washed without 
Injury. 

Plaster of Paris. 

This very useful material is made by 
calcining calcium sulphate (gypsum) at 
a temperature of 500« F., which all 

the water of crystallization is expelled. It 
is of the greatest use, especially in the 
formation of casts or molds. 

l.^Hardening. — a. — Plaster of paris 
may be caused to set more quickly if some 
alum be dissolved in the water used for 
rendering it plastic. If the gypsum is 
first moistened with a solution of alum 
and then again burned, the resulting com- 
pound sets very quickly and becomes as 
hard as marble. Borax may be similarly 
employed. In 1877 the Prussian Gtovem- 
ment awarded 3 prizes for inventions sub- 
mitted at its Invitation of processes for 
hardening plaster-of-parls casts. The 



Art and Artists' Materials 


(Plaster of Paris) 


principle of all these consists in this, that 
the objects are to be treated with a solu- 
tion of caustic baryta. But it has been 
found that no matter how deep this pene- 
trates, the baryta is again drawn toward 
the surface when the water evaporates, a 
portion efflorescing on the outside and 
only a thin layer remaining in the outer 
shell, where it is converted into carbonate. 
This at the same time stops up the pores, 
rendering it Impossible to repeat the op- 
eration. It was later found that the 
whole mass of the cast might be hardened 
by applying to it with a brush made of 
glass bristles a hot solution of baryta. To 
prevent separation of the crystallized 
baryta at the surface, the object must be 
raised to a temperature of 60 to 80° C. 
To produce good results, however, it is 
necessary to add to the plaster before 
casting certain substances with which the 
baryta can combine. These are silicic 
acid in some form, or the sulphates of 
zinc, magnesium, copper, iron, aluminum, 
etc. With some of these the resulting ob- 
ject may be colored. As it is, however, 
difficult to Insure the production of uni- 
form tint, it is better when employing 
saU.s producing color to mix the plaster 
with about 5% of quicklime, or, better, 
to render it plastic with milk of lime and 
then to soak the object in a solution of 
metallic sulj>hatc. 

b. — Mix the plaster of paris with a 
weak solution of gum arable (% oz. to % 
pt of water) or for common uses with a 
weak solution of size. This not only 
makes the plaster hard, but gives smooth- 
ne.ss to the surface. 

c. — To a thin milk of lime, or lime 
water, add 14 or 15 drops of liquid silicate 
of soda for every pint of fluid used ; this 
Is then thickened with plaster to a thick 
cream. Plaster thus prepared will set in 
5 minutes or thereabout, according to the 
thickness of the cream. If too much sili- 
cate is used, the soda will effervesce on 
the surface and spoil the sharpness of the 
impression. 

d. — Ordinary plaster of paris is brittle, 
porous and hygroscopic, and by absorption 
of water becomes a conductor of the elec- 
tric current, hence is unsuitable for elec- 
tro-technical purposes. In a hardened 
condition, however, it is serviceable for 
parts which are neither under high ten- 
sion nor exposed to high temperatures 
and great changes of temperature. In 
the latter case the expen^ve putty of 
litharge and glycerine must be used. 

The hardening of the plaster of paris 
is accomplished In the following manner : 

Intimately mix with the powdered gyp- 
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sum 2 to 4% of powdered marshmallow 
root and knead into a dough with 40% of 
water. The mass resembles fat clay, 
hardens after about 1 hour and Is then so 
tough that it may be cut, filed, turned 
and drilled. An admixture of 8% of 
marshmallow root renders it still tougher. 
Instead of the marshmallow root, dextrin, 
gum arable and glue may also be em- 
ployed. 

e. — If 6 parts of gypsum are mixed 
with 1 part freshly slaked lime and the 
articles In question shaped from this and 
saturated with concentrated magnesium 
sulphate solution the plaster becomes so 
hard that it cannot be scratched with the 
finger nail. 

Lubricant for Plaster Molds . — The mix- 
tures, greases and oils usually employed 
for this purpose have the disadvantage of 
being sticky or of easily attracting dust. 
According to Puscher, this drawback is 
avoided if stearic acid is ‘ used instead. 
Melt 1 part stearic acid in a glass by im- 
mersing the same in boiling water and add 
4 to 5 parts alcohol (95%). Agitate the 
clear solution until cold, whereby a thin 
paste of very finely distributed stearic acid 
is formed, with which the molds are 
coated by means of a painting brush. The 
spirit evaporates at once and leaves a very 
thin layer of stearic acid, which admits 
of readily freeing the cast from the mold, 

Pottery. 

1. — Glaze . — The following glaze meets 
all requirements of practical pottery, as 
well as those of hygiene. Although some- 
what slower in fluxing than the ordinary 
pottery glazes, it can very well be burnt 
in any potter’s kiln, but it must be stated 
in advance that the vessels must be of 
equally good quality, as white as possible 
and fireproof. Thirty parts of litharge 
(30 parts protoxide of lead, 30 parts red 
lead), 5 parts white clay, 6 parts pure 
quartz sand. The glaze melts out well at 
about 2,190° F. To improve it very con- 
siderably it should remain fluid in the fire 
for some time — i.e., when the drawn sam- 
ple shows the smooth surface, firing 
should be continued evenly for another 2 
hours. During this period the glaze com- 
bines more perfectly with the ware by 
melting the silicic acid in its exterior sur- 
face, this layer being vitrified thereby. A 
part of the lead oxide will be volatilized 
and this will make the glaze richer in 
silicic acid, consequently harder, denser 
and capable of withstanding the diluted 
acids such as are contained in articles 
of food and drink. 

2. — Gilding. — a. — Dissolve in a fared 
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capsule any convenient quantity of pure 
gold in nitrohydrochloric acid and add to 
the solution sufficient uranium oxide to 
impart a rich brown color. Evaporate 
the liquid to dryness on a sand hath, cool 
the capsule and weigh. Then to the resi- 
due so ascertained and counted as 1 part 
add sulphur, 1 part; dammar rosin, 2 
parts ; turpentine oil, 6 parts. With due 
precautions against the mixture igniting, 
heat it over a quick fire, with constant 
agitation, until it hecomes homogeneous 
and acquires a fine reddish brown color. 
Add while still hot sufficient rosemary oil 
to give it the consistency of a thick syrup. 
Finally, for every 100 parts of the gold 
originally used, add 35 parts of bismuth 
flux (bismuth trioxide, or blsmuthous ox- 
ide, obtained by gently igniting basic 
bismuth nitrate) and let cool. 

b. — China., Gilding on. — The gilding is 
done either by an adhesii'C vamish or by 
heat. The vamish Is prepared by dissolv- 
ing in hot boiled linseed oil an equal 
weight of either amber or copal. This is 
diluted with a proper quantity of oil of 
turpentine so as to be applied as thin as 
possible to the parts to be gilt. Let stand 
after varnishing about 24 hours, then heat 
in an oven until so warm as almost to 
bum the fingers when handled- The heat 
softens the varnish, which is then ready to 
receive the gold leaf, which may be applied 
with a brush or pledget of cotton, and the 
superfluous portions brushed off. Burnish 
when cold, interposing a piece of thin 
paper between the gold and burnisher. 
Where burning in is practiced the gold 
reduced to powder is mixed with pow- 
dered borax glass (anhydrous borax) 
moistened with a little gum water, and 
applied to the clean surface with a 
camel’s-hair pencil. When quite dry the 
article is put into a stove heated to about 
the temperature of an annealing oven. 
The gum bums off and the borax, by 
vitrifying, cements the gold with great 
firmness to the surface^ 

c. — To Dissolve Gold for Gilding Which 
Has to Be Fired. — ^Triturate in a mortar 
some gold leaf and honey until reduced 
very fine. Then dissolve the honey whh 
hot water and mix with a little gum water 
for use, or dissolve gold In hot aqua regia, 
evaporate to dryness In a porcelain dish 
and dissolve in ether f(>r use. 

Printed Blatter, Preservii^, 

Printed matter will not fade, because 
printer's ink, being colored with carbon, 
Is practically indestructible under ordi- 
nary conditions. The discoloration of the 
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paper, as a rule, is due to the effect of 
the residual bleaching material left in the 
paper pulp when it was made — that is, 
chloride of lime ; In good paper, however, 
“antlchlores” are now used to destroy the 
excess of chloride. Newspapers, being 
made of common stuff, are sure to become 
brown and rotten In time. Dampness also 
causes the growth of micr(^copic molds, 
which destroy the fibers. The discolora- 
tion may be prevented to some extent by 
keeping the paper in a thoroughly dry 
place. If expense Is not objected to, a 
thin varnish of collodion will help to keep 
the paper a good color. 

Prints, 

Bleaching . — To bleach old prints pre- 
pare 3 solutions as follows : (a) Mix 2 
oz. of chloride of lime with 1 pt. of water ; 
dissolve 3 oz. of washing soda in 1 pt of 
water and mix. Allow the precipitate to 
subside and use only the clear liquid, 
(b) Dissolve 1 oz. of sulphite of soda in 
1 pt of water, (c) Add 1 pt. of water 
to 2 oz. of strong pure hydrochloric acid. 
A shallow dish large enough to take a 
print will be required. Place water in 
the dish and float the print in it till' 
thoroughly wetted. Now remove the 
print, add 1 oz. of solution (a) and re- 
place the print ; allow it to remain for a 
few hours ; if thoroughly bleached run off 
the liquid, wash the print in running 
water, then add a few drops of (b) solu- 
tion ; allow to stand for about an hour 
again wash in running water for about an 
hour, remove the print to clean white 
blotting paper, drain and dry. If the 
print is not properly bleached by (a) 
solution, pour off the latter, add water to 
the dish and a few drops of (c) solution, 
allow to stand, wash, treat with (b) solu- 
tion and finish as above described. 

Colorlngr. — Place the print face upward 
on clean cardboard ; put weights on the 
comers to keep it down and pass a piece 
of stale bread gently over to remove any 
surface dirt. Now prepare the requisite 
tints in water-color and lay on bread 
washes with a large-sized camel’s-halr 
pencil. Ltarge tools must be used where 
much ground has to be covered with any 
color, as the absorbent nature of the 
printing papers in general use renders it 
Impossible to get an even tint otherwise 
Indeed, it will often be found necessary to 
allow large surfaces, such as sky. etc., to 
absorb a considerable quantity of water 
(applied evenly with a camers-hatr tool) 
before the laylng-in of color Is attempted. 
Body color— that to which white has been 
added — ^is used sparingly, and only, as a 
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rule, to heighten the effect of Jewelry, 
armor, etc. When the coloring is finished 
pass carefully over the deep shadows with 
a wfeak solution of gum arahla This 
gives force to the work and depth and 
transparency to the dark parts. The gum 
must not be used strong or it will crack 
Immediately the print is rolled. 

Mounting Engravings Printed on Sttfc. 
—The safest plan is lay the silk face 
downward on a drawing-board and then 
drive in a row of tacks all round the silk, 
about 2 in. or 3 In. from Its edge. Next, 
opposite each tack, take a stitch with 
needle and thread through the silk (going 
Just far enough Into the material to get a 
firm hold) and secure the thread by wind- 
ing It round the tack. When this has 
been done ail round the threads must be 
very gradually tightened, special care 
being taken that the fabric Is not pulled 
awry. By this means, If due patience and 
care are exercised, perfect smoothness 
may be secured, because the threads are 
only lightly fastened by a few turns round 
the tacks and can be unwound and tight- 
ened anywhere as required. A piece of 
millboard that has been glued round the 
edges only is then laid on the silk and 
pressed until the glue has set. The silk 
can then be turned face upward and 
mounted. 

Pasting Prints in Scrap-book . — Touch 
the comers only of the print with a mix- 
ture of glue and paste ; then, if the pic- 
ture is dropped Into position and pressed 
down, it will lie smooth, "Wnien It is nec- 
essary to paste a print all over, the paste 
should be allowed to set partly before 
mounting and a very thin coat only ap- 
plied : then, while the prints are wet, close 
the book and place heavy pressure upon 
it. However, no precaution will entirely 
prevent wrinkles on a paper so thin as 
cartridge. 

Reproducing Old Prints . — The follow- 
ing Is the process employed in a Paris 
concern that makes a specially of litho- 
graphic facsimiles of old and rare prints 
(which facsimiles are sold as genuine an- 
tiques) : Prepare a bath as follows : Sul- 
phuric add, 3 to 5 parts (according to 
the antiquity of print, thickness of paper, 
etc.) ; alcohol, 3 to 5 parts ; water, 100 
parts. In this soak the print from 5 to 15 
minutes (the time depending on age, etc., 
as above), remove, spread face downward 
on a glass or ebonite plate, and wash 
thoroughly in a gentle stream of running 
Water. If the paper is heavy, reverse the 
sides and let the water flow over the face 
of the print as well. Remove carefully 
and place on a heavy sheet of blotting 
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paper, cover with another and press out 
every drop of water possible. Where a 
wringing machine is convenient and suffi- 
ciently wide, passing the blotters and 
print through the rollers is better than 
mere pressing with the hands. The print, 
still moist, is then laid face upward on a 
heavy glass plate (a marble slab or a 
lithographer’s stone answers equally well) 
and smoothed out With a very soft 
sponge go over the surface with a thin 
coating of gum arable water. The print 
is now ready for inking, which is done 
exactly as in lithographing, with a roller 
and printer’s or lithographer’s ink, cut 
with oil of turpentine. Suitable pai)er is 
then laid on and rolled with a dry roller. 
This gives a reverse image of the print, 
which is then applied to a zinc plate or a 
lithographer’s stone, and as many prints 
as desired pulled off in the usual litho- 
graphing method. When carefully done 
and the right kind of paper used, it Is 
said that the imitation of the original is 
very perfect in every detail. 

Size (Ackerman's Liquor). — Use 4 oz. 
each of the finest pale glue and white curd 
soap ; boiling water, 3 pt, 12 fi.oz. ; dis- 
solve, then add of powdered alum 2 oz. 
Used to size prints and pictures before col- 
oring them. 

Ribbons, Silvering of. 

Make a solution of nitrate of silver and 
add a little gum to it, so that the liquid 
will not run. Then with a camel’s-hair 
pencil or a new pen draw any sort of or- 
namental figure on the silk. After the 
drawing is dry, hold the ribbon over a 
vessel containing water, zinc and a little 
sulphuric acid. In a short time the silver 
will be reduced and adhere quite strongly 
to the fabric. Arabesques, wreaths, etc., 
executed in this manner have a pretty ap- 
pearance. 

Shells, Silvering. 

Grind silver leaf in gum water to the 
required thickness and apply to the inside 
of the shell. For gold coloc grind gold 
leaf in gum water. 

Signs, 

Gilding Letters. — 1. — When the sign Is 
prepared as smooth as possible, go over it 
with a sizing made by white of an egg, 
dissolved in about 4 times its weight of 
cold water, adding a small quantity of 
fuller's earth ; this to prevent the gold 
sticking to any part but letters. When 
dry set out the letters and commence writ 
ing, laying on the size as thinly as pos- 
sible with a sble pencil. Let it stand 
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unUl you can hardly feel a slight sticki- 
ness ; then go to work with your gold leaf 
knife and cushion and gild the letters. 
Take a leaf upon the point of your knife, 
after giving it a slight puflf into the back 
part of your cushion, and spread It on the 
front part of it as straight as possible ; 
give it another slight puff with your 
mouth to flatten it out Now cut It to 
the proper size, cutting with the heel of 
your knife forward. Now rub the tip of 
the knife lightly on your hair ; take up 
the gold on the point and place it neatly 
on the letters. When they are all cov- 
ered, get some very fine cotton wool and 
gently rub the foil until It Is smooth and 
bright. Then wash the sign with clean 
water to take oflf the egg size. 

2. — Use gold and silver leaf. Take a 
little fine isinglass, as much as will lie on 
a 6-cent piece, and dissolve In a little 
boiling water. Add as much alcohol as 
there is water and strain through silk. 
Paint the letters on a sheet of paper with 
Brunswick black ; fix the paper, with the 
writing reversed, on the glass.. Use the 
isinglass solution as a mordant, laying 
it on with a camel’s-hair pencil, and then 
ttpply the gold leaf. Place the glass in a 
warm room and when the gilding is dry 
rub over with a piece of cotton wool. 
Pass a flat camers-halr bni.sh, moistened 
with the isinglass solution, lightly over 
the gold letters ; let the solution be hot for 
this operation. A second coating of gold 
leaf will improve the work. Mark in the 
outline on the back with soap, use a size 
composed of gum tragacanth in water, 
have the size as thin as possible. 

Silvering. 

Silver Leaf, Varnished. — Use, first, pre- 
pared oxgall; next, isinglass; then alum 
to kill the former; finish with hard white 
lac. 

Silver Size, Preparation of . — Put in a 
pan Spanish chalk, oz. ; Venetian 
soap, oz. ; beeswax, % oz., and finely 
pulverized fat pipeclay, 0 oz. ; roast thor- 
oughly. Rub fine with the whites of 40 
eggs. Form the mass into small balls, 
dry upon a glass plate. To apply the size, 
triturate a piece with water, then put In a 
glass and dilute with water. Brush the 
frame with the dissolved size and let it 
dry before applying another cast (See 
also chapter on PAINTS, etc.) 


1.— Droujfnijis.— a.— If the paper uj 
which the tracing Is to be made is seal 
with beixzlne by melons of a cotton p 
.sopping It into the pores of the paper 


latter will become so transparent that the 
most delicate lines and tints may be seen 
more readily than through the finest trac- 
ing paper. Indian ink, water colors or 
pencil take equally well upon paper thus 
treated and last better than upon any 
other kind of tracing paper. Any kind of 
opaque drawing paper in ordinary use 
may be employed for this purpose, 
stretched in the usual manner over the 
drawing to be traced. The benzine rapid- 
ly evaporates and the paper resumes Its 
original opaque appearance without show- 
ing the slightest trace of the process to 
which it has been subjected. When large 
pictures are to be traced, the benzine 
should only be applied to a part of the 
paper at a time, in accordance witli the 
progress of the work. 

2.~Cleaninff . — Tracing cloth may be 
very quickly and easily cleaned and pencil 
marks removed by the use of benzine, 
which is applied to a cotton swab. It 
may be rubbed freely over the tracing 
without Injury to lines drawn in ink or 
even in water color, but the pencil marks 
and dirt will quickly disappear. The ben- 
zine evaporates almost immediately, leav- 
ing the tracing unharmed. It must, how- 
ever, be borne In mind that the surface 
has been softened and must be rubbed 
down with talc or some similar substance 
before drawing any more ink lines. 

The glaze may be restored to tracing 
cloth after using the eraser by rubbing 
over the roughened surface with a piece 
of hard wax from an old phonograph 
cylinder. The surface thus produced Is 
superior to that of the original glaze, as 
it Is absolutely oil and water proof. 

In the Rushmore works all pencil draw- 
ings that go into the shop are first rubbed 
over with this wax, and it has been found 
that while common pencil drawings are 
soon destroyed by dirt and grease, those 
treated with the wax return to the draw- 
ing room after the completion of special 
jobs without the slightest blemish. 

Cloth. — 1. — Boiled linseed oil, bleached. 
10 lb. ; lead shavings, % lb. ; zinc oxide. 
2% lb.; Venetian turpentine, lb. Boll 
for several hours, then strain and di.s- 
solve in the strained composition 2^ lb. 
white gum copal. Remove from the fire, 
and when partly cold add oil of turpen- 
tine (purified), sufiScient to bring it to 
proper consistency. Moisten the cloth 
thoroughly In benzole and give it a flow- 
ing coat of the varnish, 

2. — Varnish the cloth with Canada bal- 
sam dissolved In turpentine, to which may 
be added a few drops of castor oil, but do 
not add too much or it will not dry. Try 
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a little piece first with a small quantity 
of varnish. The kind of cloth to use is 
fine linen ; don’t let the varnish be too 
thick. 

Coloring . — It Is always best to color 
tracings on the back, as the Ink lines are 
liable to be obliterated when the color is 
applied. Mix the colors very dark, so that 
they may appear of proper depth on the 
other side. If Ink or color does not run 
freely on tracing clotli, mix both with a 
little oxgall. 

Tracing Paper . — The following receipts 
are from the “Mechanics’ Own Book” : 

1. — A German invention has for its ob- 
ject the rendering more or less transpar- 
ent of paper used for writing or drawing, 
either with Ink, pencil or crayon, and also 
to give the paper such a surface that such 
writing or drawing may be completely re- 
moved by washing, without in any way in- 
juring the paper. The object of making 
the paper translucent is that when used 
in schools the scholars can trace the copy 
and thus become proficient In the forma- 
tion of letters without the explanations 
usually necessary; and it may also be 
used in any place where tracings may be 
required, as by laying the paper over the 
object to be copied it can be plainly seen. 
Writing paper is used by preference, Its 
preparation consisting in first saturating 
it with benzine and then immediately coat- 
ing the paper with a suitable rapidly dry- 
ing varnish before the benzine can evapo- 
rate. The application of varnish is by 
preference made by plunging the paper 
into a bath of it, but It may be applied 
with a brush or sponge. The varnish Is 
prepared of the following Ingredients : 
Boiled bleached linseed oil, 20 lb. ; lead 
shavings, 1 lb. ; zinc oxide, 6 lb, ; Venetian 
turpentine, % lb. Mix and boll 8 hours. 
After cooling, strain and add 5 lb, white 
copal and % lb. sandarac. , 

2- — The following Is a capital method of 
preparing tracing paper for architectural 
or engineering tracings : Take common 
tissue or cap paper, any size of sheet ; lay 
^‘ach sheet on a flat surface and sponge 
over (one side) with the following, tak- 
ing care not to miss any part of the sur- 
face : Canada balsam, 2 pt ; spirits of 
turpentine, 3 pt. ; to which add a few 
drops of old nut oil ; a sponge Is the best 
Instrument for applying the mixture, 
which should be used warm. As each 
sheet is prepared it should be hung up to 
dry over 2 Cords stretched tightly and 
parallel, about 8 In. apart, to prevent the 
lower e^es oi the paper from coming In 
contact. As soon as dry the sheets should 
be carefully rolled on straight and smooth 
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wooden rollers about 2 in. In diameter, 
covered with paper. The sheets will be 
dry when no stickiness can be felt A 
little practice will enable any one to make 
good tracing paper in this way at a mod- 
erate rate. 'Ihe composition gives sub- 
stance to the tissue paper. 

3- — ^Vou may make paper sufficiently 
transparent for tracing by saturating It 
with spirits of turpentine or benzoline. 
As long as the paper continues to be 
moistened with either of these you can 
carry on your tracing; when the spirit 
has evaporated the paper will be opaque. 
Ink or water colors may be used on the 
.surface without running. 

4. — A convenient method for rendering 
ordinary drawing paper transparent for 
the purpose of making tracings and of 
removing its transparency, so as to restore 
its former appearance when the drawing 
is completed, has been invented by 
Puscher. It consists in dissolving a given 
quantity of castor oil in 1, 2 or 3 volumes 
of absolute alcohol, according to the thick- 
ness of the paper, and applying it by 
means of a sponge. The alcohol evaporates 
in a few minutes and the tracing paper is 
diy and ready for immediate use. The 
drawing or tracing can be made either 
with lead pencil or Indian ink, and the 
oil removed from the paper by immersing 
it in absolute alcohol, thus restoring Its 
original opacity. The alcohol employed 
in removing the oil is, of course, pre- 
served for diluting the oil used in pre- 
paring the next sheet. 

5. — Put M oz. gum mastic into a bottle 
holding 6 oz. best spirits of turpentine, 
shaking it up day by day ; when thorough- 
ly dissolved It is ready for use. It can 
be made thinner at any time by adding 
more turps. Then take some sheets of the 
best quality tissue paper, open them and 
apply the mixture with a small brush. 
Hang up to dry. 

6. — Saturate ordinary writing paper 
with petroleum and wipe the surface dry. 

7. — Lay a sheet of fine white wove tis- 
sue paper on a clean board, brush it softly 
on both sides with a solution of beeswax 
in spirits of turpentine (say about % oz. 
in ^ pt.) and hang to dry fotr a few days 
out of the dust 

8. — Steep sheets of suitable paper in a 
strong solution of gum arable and after- 
ward take off the superfluity of the liquid 
by pressing each sheet between two others 
of similar paper, but dry. It will be 
found that the 3 sheets are converted into 
a first-rate tracing paper. It is Indis- 
pensable that the solution be strong, about 
the consistency of boiled oil. Paper pre- 
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pared as above directed possesses every 
requisite that can be wished for. 

9. — ^Tracing Paper That May Be 
Washed. — Use writing paper, saturate It 
with benzine and then immediately coat 
the paper with a suitable, rapidly drying 
varnish before the benzine can evaporate. 
The varnish is prepared as follows : 
Boiled bleached linseed oil, 20 Ib. ; lead 
shavings, 1 lb. ; zinc oxide, 5 lb. : Venice 
turpentine, % lb. ; mix and boil for 8 
hours. After cooling strain and add white 
gum copal, 5 lb., and gum'^ sandarac, % 
lb. Thus prepared the paper will be 
found to possess all the requisites for use 
as stated above. 

Transfer Paper. 

1 . — Rub the surface of thin post or 
tissue paper with graphite, black lead, 
vermUion, red chalk or other pigment and 
carefully remove the excess of coloring 
matter by rubbing with a clean rag. 

2. — Rub into thin white paper a mix- 
ture of 6 parts iard and 1 part beeswax, 
with suflScient fine lampblack to give It a 
good color ; apply the mixture warm and 
not in excess. 

3. — Under exactly the same conditions 
use a compound consisting of tallow, 2 
oz. ; powdered black lead (graphite), % 
oz. ; linseed oil, pt., and enough lamp- 
black to produce a creamy consistency. 

4. — Black Transfer Paper. — Get some 
unglazed paper and rub it well with a 
paste made of gas black or black from a 
paraffine lamp and olive oil, with a piece 
of sponge. 

5 . — Writing and Drawing on Transfer 
Paper. — To dissolve solid lithograph Ink, 
warm the i>ot at the fire or gas, using rain 
or distilled water to rub it down with, 
as it is softer than other water. The pen 
will be found to work better at first If it 
is dipped in oil and then wiped previous 
to writing. 

6 . — Brackelsberg's . multiplying paper 
consists of sheets of paper, each one sup- 
plied with a coloring layer whose princi- 
pal element Is a violet aniline methyl. An 
oiled leaf serves as a hard, smooth imder 
layer. Place a sheet of the copy paper 
on this, then a sheet of writing paper and 
write with a hard lead pencil. The back 
of the writing paper will give a negative 
of the writing In hij^i color. Wet the 
copy sheet thoroughly, and from It 20 or 
more coplM can be made, which will not 
roll nor show a gelatinous coating. Em- 
broidery and compass sawing patterns are 
finely rendered In this way. 

Coloring Transfer Paper. — The addl- 
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tion of coloring matter to transfer paper 
is for the more ready determination of 
the coated side. Gamboge is generally 
used, but any kind of coloring matter will 
answer the purpose. A light pink tint is 
distinguishable by artificial light, while 
a yellow is scarcely visible. Rose pink or 
a solution of cochineal in ammonia an- 
swers this purpose. 

Decalqtie Rapide . — The new transfer 
paper invented by J. B. Duramy consists 
of a paper of the kind generally used for 
making pottery transfers, but coated with 
a mixture of gum and arrowroot solutions, 
in the proportion of 2% parts of the lat- 
ter to 100 of the former. The coating is 
applied In the ordinary manner, but the 
paper is only semi-glazed. Furthermore, 
to decorate pottery ware by means of this 
new transfer paper there is no need to 
immerse the ware in a bath in order to get 
the paper to draw off, as it will come 
away when moistened with a damp 
sponge, after having been In position for 
less than 5 minutes, whereas the ordinary 
papers require a much longer time. 

Lithographic Transfer Paper . — Dissolve 
in water % oz, gum tragacanth. Strain 
and add 1 oz, of glue and 1 oz. of gam- 
boge. Then take French chalk, 4 oz. ; old 
plaster of parts, % oz. ; starch, 1 oz. ; 
powder and sift through a fine sieve; 
grind up with the gum, glue and gamboge ; 
then add sufficient water to give It the 
consistency of oil and apply with a brush 
to thin sized paper. 

Stones, Paper for Cold . — Take 4 oz. of 
starch and 1 oz. best pale-colored glue. 
Break the glue and put It in cold water 
overnight to soak. Mix the starch with 
a little cold water and then pour boiling 
water upon it till it thickens, stirring it 
all the time. Now put in the glue and 
boll over a §low fire or gas Jet; brush 
over the paper while warm. This may be 
used on tracing paper, printing paper or 
writing paper. For ordinary use print- 
ing paper is preferable, because the water 
penetrates more quickly through the back 
of it in transferring. Some persons add 
a little flake white. If a more adhesive 
paper is required, a common kind of glue 
may be used and Its proportion increased, 
or gum arable, or even dextrine, may be 
added. 

Stones, Paper for Worm.— Make a size 
by boiling parchment cuttings. Let it be 
80 strong that when cold it will be firm 
Jelly. Grind dry flake white with water, 
add It to the size after warming It, mix 
well and rub through a sieve. The pw* 
portion of flake white may vary with ci^ 
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cumstances. If too much be used pens j 
will not work upon it propeFly, and prob- 
ably the finest lines will fail in trans- 
ferring. Coat the paper with the compo- 
sition with a full brush or use a sponge 
and give 2 coats, the second when the first 
is dry. If for writing, the paper may be 
thin, if for drawing It should be thicker, 
using drawing paper for very large sub- 
jects. The stone for this paper should be 
quite warm. Similar paper Is made from 
gelatine or from the better sorts of glue, 
instead of parchment cuttings. Other 
substances are also used instead of flake 
white, such as chalk and old plaster of 
parls. Flake white is best because it 
grinds up so finely, 

Transferring. 

'l.^Engravings, — a.— The liquid used 
for this purpose may be made by dissolv- 
ing 1% dr. of common yellow soap in 1 pt. 
of hot water, adding when nearly cool % 
fl.oz, of spirit of turpentine and shaking 
thoroughly together. Apply the fluid lib- 
erally to the sui^face of the engraving or 
other printed matter with a soft brush or 
sponge (being careful not to smear the 
ink, which soon becomes softened), and 
allow It to soak for a few minutes. Then 
well damp the plain paper, on which the 
transfer is to be made, place it upon the 
engraving and subject the whole to mod- 
erate pressure for about 1 minute. On 
separating them a reversed transfer will 
be found on the paper. The transfer will 
not be equal In intensity to the original, 
as only a part of the printer's Ink is re- 
moved. If the ink be very old, a longer 
soaking and more pressure may be neces- 
sary, 

b. — Engravings may be transferred on 
white paper as follows : Place the en- 
graving a few seconds over the vapor of 
iodine. Dip a slip of white paper in a 
weak solution of starch, and when dry in 
a weak solution of oil of vitriol, l^en 
again dry lay a slip upon the engraving 
and place both for a few minutes under a 
press. The engraving will be reproduced 
In all its delicacy and finish. 

2.— Pictures, Prints, etc. — a. — ^In order 
to transfer prints of various kinds to 
glass, wood, etc., soak them for a short 
time in a solution of 10 parts of potas- 
sium hydrate In 90 parts of alcohol (more 
or lees). This piw^ure Is to soften the 
varnish In the printer’s ink. After rins- 
ing in pure water the print Is placed face 
down on the plate which Is to receive the 
picture or print, covered with a dry sheet 
and then presskl wiU» squeegee or in a 
letter p^ess. 
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Colored prints are painted over with a 
colorless, sticky varnish, pressed against 
the object Intended to receive them, and, 
when dry, the paper Is removed by rub- 
bing cautiously with an aqueous solution 
of potash. 

b. — Some years ago a French typo- 
graphical journal gave the following curi- 
ous process for the reproduction of any 
printed design whatever — ^pictures, print- 
ed pages, etc. The paper to receive the 
reproduction is treated with the following, 
which is applied with a sponge, or, prefer- 
ably, with a soft, flat brush : Gelatine, 10 
parts : ferric chloride, 22 parts ; tartaric 
acid, 10 parts ; zinc sulphate, 10 parts ; 
distilled water, 400 parts. Mix In the 
dark and keep In a deep, orange-colored 
glass bottle (an ordinary bottle, tightly 
covered with a heavy, yellow-colOTed 
paper, and kept in a close pasteboard box, 
will answer). The coating should be ap- 
plied in a dark place and the pai>er dried 
In the dark. When dry, place the design 
on the coated surface and bring into close 
contact. Place on a sheet of glass, cover 
with another, clamp together and expose 
to the direct rays of the sun until the 
yellow cover of the surface of the sensi- 
tive paper is bleached to a white. Re- 
move from light and develop by leaving 
for 3 or 4 minutes In the following : 
Gallic acid, 2 parts ; alcohol, 7 parts ; dis- 
tilled water, lOO parts. If left exposed 
exactly the right length of time the lines 
will appear on a white ground of an in- 
tensely black color. If exposed too long 
they will become more or less gray. 

c. — ^To Glass. — a. — First coat the glass 
with dammar varnish or else with Canada 
balsam mixed with an equal volume of 
oil of turpentine and let it dry until It Is 
very sticky, which takes half a day or 
more. The picture- or printed paper to be 
transferred should be well soaked in soft 
water and carefully laid upon the printed 
glass, after removing surplus water with 
blotting paper and pressing upon It, so 
that no air bubbles or drops of water are 
seen underneath. The picture should then 
dry a whole day before it is touched : then 
with wetted fingers begin to rub off the 
paper at the back. If this be skilfully 
done, almost the whole of the paper can 
be removed, leaving simply the Ink upon 
the varnish. When the paper has been 
removed another coat of a varnish will 
serve to make the whole more transparent 

d. — Any picture, print or even clipping 
from newspapers, any engraving, no mat- 
ter in how many colors, or on what kind 
of paper, may be transferred to glass, says 
an art Journal, only the treatment of the 
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different klncb of paper differs. Proceed 
in the following manner : Place the ob- 
ject to be transferred, face downward, 
upon a larger sheet of manila paper ; pre- 
pare a solution of from 1 to 3% of nitric 
acid in water, according to thickness and 
strength of paper and how strong it was 
sized ; ordinary newspapers and printings 
or engravings on unsized glaze paper re- 
quire even less than 1% nitric acid — one 
of the purposes of adding nitric acid is to 
remove the sizing out of the paper. This 
solution apply with a sponge to the back 
of your object to be transferred ; be care- 
ful not to overdo it ; you only want to 
render the paper soft, but not wet. Con- 
tinue sponging with this solution until 
you see the printing plainly ; that is, until 
the paper becomes quite transparent. 

To prepare the glass for transferring 
proceed as follows ; Clean the glass plate 
thoroughly with alcohol by means of a 
ball of clean cotton. Dry it off well ; 
wash it with turpentine ; dry it off again ; 
place the glass plate upon a smooth elastic 
layer — ^for instance, flannel — and with 
this elastic layer upon a table, or better 
yet, upon a rubber blanket in the lltho 
hand-press. Now coat the cleaned surface 
with a thin coat of half turpentine and 
half dammar varnish ; let it dry from 10 
minutes to 1 day according to temperature 
and thickness of dammar varnish. The 
coating should not be allowed to dry en- 
tirely ; it should be a trifle adhesive. Lay 
your impression face downward upon the 
glass plate ; it is important that neither 
acid nor water touches the surface during 
the entire process. To properly lay down 
the Impression, take it up with both hands 
by holding the left-hand under corner and 
the right-hand upper corner ; be careful 
not to get any air bubbles under the sheet. 
This Is best accomplished by marking 
upon the plate the exact position and size 
of the sheet. 

Laying down the paper first, adjust the 
right-hand upper corper to the mark on 
the plate, hold it there with the tip of 
your finger and adjust the left-hand lower 
comer, but be careful to avoid air bubbles. 

Press the sheet to the adhesive dammar 
coat. This may be done In many differ- 
ent manners. It does not require a very 
strong pressure, but it should be observed 
that each and every spot has to be pressed 
repeatedly against the plate. When the 
paper sticks quite smoothly to the plate, 
fan it perfectly dry, and then, with wet 
Anger tips, slowly rub off the paper. 

If. this Is done with great care you will 
remove every vestige of paper, and the 
print, of whatever color or nature it may 
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be, will remain on the glass plate. Upon 
this apply another coat of dammar var- 
nish containing very little turpentine. 
With too much turpentine you run the 
risk of washing the entire picture from 
the plate again. 

e. — To Glass, Steel, etc. — To transfer 
prints to polished steel or to glass make 
a varnish as follows : Gum sandarac, 4 
oz. ; mastic, 1 oz. ; Venice turpentine, 1 
oz. ; alcohol, 15 oz., or any smaller quan- 
tity in proportion. Digest in a bottle, 
with frequent shaking. Moisten the print 
slightly upon the back by laying a wet 
cloth upon it ; then varnish the steel plate 
or glass with a thin, even coat ; lay the 
print with the face next to the varnish, 
commencing on one side so as not to In- 
close air bubbles, pressing It down close 
with the fingers if the print is small, or a 
soft roller if the print is large. Be care- 
ful that all parts of the print are in con- 
tact with the varnish. Lay aside to dry. 
After it is dry, wet the back with water 
and cautiously rub the paper off with the 
fingers ; rub lightly toward the last with 
plenty of water, and the surface of the 
varnish will come up smooth with the ink 
of the print solidly imbedded. Then a 
thin coat of mastic varnish will give it a 
finish. 

4. — Newspaper Pictures . — Prepare a 
liquid by dissolving 1% dr. common yel- 
low soap In 1 pt. of hot water, adding, 
when nearly cold, 3H fl-oz. spirits of tur- 
pentine and shaking thoroughly together. 
This fluid Is applied liberally to the sur- 
face of the printed matter with a soft 
brush or sponge (being careful not to 
smear the ink, which soon becomes soft- 
ened) and allowed to soak for a few min- 
utes ; then well damp the plain paper on 
which the transfer is to be made, place It 
upon the engraving and subject the whole 
to moderate pressure for about 1 minute. 
On separating them a reversed transfer 
will be found on the paper. 

5, — Omamentinff.— There are many dif- 
ferent ways of putting on the ornament, 
some preferring one way, others a differ- 
ent method, according to circumstances 
and individual skill. We shall endeavor 
to give the most simple and successful 
method known, 

First, let It be understood that all pic- 
tures that show the colors complete are 
only suitable for white or very light- 
colored brown ; those that are covered 
with a white grounding, gold, metal or 
silver leaf be used on any color, light 
or dark. After getting the work ready 
for ornamenting, give the picture a 
smooth, thin coat of some quick-drying 
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copal varnish, thinned with turpentine 
(other preparations are used of which we 
will speak hereafter), being careful not to 
go beyond the outline of the design. Al- 
low it to dry until it has a good tack and 
put it on the work in its proper place. 
Roil It smooth with an Indian rubber 
roller or smooth It with a paper folder 
until every part adheres well. (For very 
large pieces It is well to lay them, after 
they have the right tack, between 2 sheets 
of damp blotting paper. It will stretch 
the paper and make a smooth transfer.) 
Now wet the paper, smoothing it down at 
the same time, until it has absorbed all the 
water possible ; leave it about a minute 
and pull off the paper carefully. Should 
any parts of the design still adhere to the 
paper, press It down again, wet-rub it 
until it separates easily. 

After having removed the paper, press 
the design on well and wash and dry It off. 
Should any blisters appear, prick them 
with a pin and press down. In a few 
hours the design may be varnished, which 
will Increase the brilliancy of the colors. 

6 . — To Paper. — a. — A very weak solu- 
tion of soft soap and pearlashes Is used 
to transfer recent prints, such as illustra- 
tions from papers, etc., to unglazed paper. 
Soft soap, ^ oz. ; pearlash, 2 dr. ; distilled 
water, 16 fl.oz. The print is laid upon a 
hat surface, such as a drawing board, and 
moistened with the liquid. The paper on 
which the reproduction Is required is laid 
over this, and then a sheet of thicker 
paper placed on the top, and the whole 
rubbed evenly and hard with a blunt in- 
strument, such as the bowl of a spoon, 
until the desired depth of color in the 
transfer is obtained. Another and more 
artistic process is to cover the print with 
a transparent sheet of material coated 
with wax, to trace out the pictures with a 
point and to take rubbings of the same 
after powdering with plumbago. 

b.— Printing ink may be loosened and 
rendered transferable by several sub- 
stances, but probably the best are creo- 
sote, or oil of tar, and balsam of copaiba. 
To obtain a reversed picture, brush a 
plentiful quantity of creosote (10c, per 
oz.) quickly over the original printT It acts 
immediately, so be careful not to smear 
the ink by unnecessary brushing. Dis- 
solve 1 oz. of common soda or 1 oz. of 
oxalic acid In 1 pt of water and moisten 
the paper on which the reversed impres- 
sion is to appear When the creosote has 
soaked well Into the print, transfer by 
placing It face downward on the damp 
paper and rubbing the back with any 
smooth, hard article, and a clear picture 
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will be the result. Transparencies are 
made by coating the paper with a mixture 
of 1 part Canada balsam and 2 parts 
spirit of ti^entine instead of the soda or 
acid solutions, and letting it dry thor- 
oughly before transferring the picture. 

7. — Wagons, Transferring Pictures to. 
— Cover the picture entirely (taking care 
not to go beyond the outlines) with a 
slight coat of fixing varnish, then put the 
picture on the object to be ornamented, 
being careful to place it properly at once, 
to avoid spoiling it by moving. Ihe var- 
nish newly applied being too liquid, the 
picture should be allowed to dry for about 
10 minutes and placed on the object to 
be ornamented when Just damp enough to 
be adherent ; this done, cover the back of 
the picture with a piece of cloth steeped 
in water ; then, by means of a knife or 
penholder, rub It all over, so as to fix 
every part of It ; then remove the piece 
of cloth and rinse the paper with a paint 
brush steeped In water ; at the end of a 
few minutes the paper will come 'off, leav- 
ing the painting transferred. Care must 
be taken that the piece of cloth, without 
being too wet, is sufficiently so for the 
paper to be entirely saturated. The pic- 
ture must now be washed with a wet 
brush and dried very lightly with some 
blotting paper. Keep the ornamented ar- 
ticle in a warm, dry place until dry. The 
polishing varnish should not be applied 
until the next day, keeping the pictures 
meanwhile out of the dust. The latter 
varnish should be applied as lightly as 
possible. If dark-colored objects are to 
be ornamented, the picture should fitst be 
covered with a mixture of white lead and 
turpentine, following the outlines of the 
design and covering it entirely. When 
this coat is perfectly dry proceed as above. 

8. — Wood Transferring Pictures to . — 
a.— Wood surfaces (white woods, lime, 
maple, poplar, etc.) should first be rubbed 
smooth with decolorized linseed oil, then 
dried over a coal fire and given 3 coats, 
one after another, of a varnish made of 30 
parts of sandarac, 15 parts shellac, 15 
parts turpentine and 375 parts of alcohol 
(90%). The varnish may be colored at 
discretion with dragon's blood, turmeric, 
etc. The engraving to be transferred Is 
thoroughly soaked In salt water and 
spread on blotting paper, remaining moist. 
A smooth board, as hot as possible, and 
screw clamps must be all ready. The 
wood surface must be again coated with 
varnish, also the picture on the printed 
side. It must then be laid, smoothly on 
the wood surface, over it a piece of flan- 
nel and on that the heated board, and the 
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tp^hole pressed tightly together by means 
of the sc^ew clamps. After a few hours 
It will be dry. Rub the back of the pic- 
ture with linen rags, wet with water, 
until the greater part of the paper is 
rubbed off ; cover the surface with linseed 
oil and rub off any parts of the paper 
that remain with the finger. The picture 
surface can then be rubbed down with lin- 
seed oil and linen rags, dried, the surface 
varnishing repeated 10 times and finally 
given a coat of copal varnish and polished. 

b. — First varnish the wood once with 
white hard varnish, then cut off the mar- 
gins of the print, which should be on un- 
sized paper. Wet the back of it with a 
sponge and water, using enough water to 
saturate the paper, but not so as to be 
watery on the printed side. Then, with a 
flat camel’s-hair brush, give it a coat of 
transfer (alcohol) varnish on the printed 
side and apply it immediately, varnished 
side downward, on the woodwork, placing 
a sheet of paper on It and pressing it 
down evenly with the hand till every part 
adheres. After standing a short time, 
gently rub away the back of the print with 
the fingers, till nothing but a thin pulp 
remains. It may require being wetted 
again before all that will come (or rather 
ought to come) off is removed. Great 
care Is required in this operation, that 
the design or printed side be not disturbed. 
When this Is done and quite dry, give the 
work a coat of white hard varnish and it 
will appear as if printed on the wood. 

C-— Boxwood for Engraving,— A solu- 
tion of potash or lye Is used to soften 
prints, by means of which and heavy pres- 
sure they are transferred to boxwood and 
then re-engraved by hand. In order to 
make a printing block without re-engrav- 
ing as above the photo process must be 
employed. 

9 , — WrUinff, Trans/crrfnp to Type 
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MeUU , — Sprinkle the ink lines, while 
moist, with gum arable in finest powder. 
When perfectly dry dust off excess, 
stretch the paper on a smooth level back- 
ing and pour on the fusible metal. 

Vellum, Cleansing. (See CLEANSING.) 
Vellum, Coloring. 

For a green dye take 1 oz. of verdigris 
arid 1 02 . of while wine vinegar and place 
In a bottle near the fire for a few days, 
shaking it 3 or 4 times a day. Previous to 
applying the dye wash the vellum with a 
weak solution of salt of tartar. Then, 
when dry, wash with the green solution to 
the shade required. For a red dye : To 1 
pt. of white wine vinegar add Vi. lb. of 
Brazil dust and a small piece of alum. 
Cork the mixture up and let it stand in a 
warm place for a few days before apply- 
ing. There are one or two points to be 
attended to before applying. 

Wood, Gold Leaf on. 

The surface must first be very carefully 
prepared, and when quite dry treated with 
the appropriate gold size, which is laid on 
with a very soft hog's-hair brush or 
camel’s-hair pencil ; several coatings are 
applied, each being dry before the applica- 
tion of the other, and finally smoothed 
down. To this surface the gold leaf, cut 
into suitable sized pieces, is taken up by 
the tip of a special brush and laid on to 
the prepared surface, pressed down’ by a 
dry camel’s-hair brush, and so on piece 
after piece until the whole surface Is cov- 
ered. The whole operation, as we say, is 
one which requires much experience to 
carry out satisfactorily. Finally, when 
dry, certain parts of the gilded frame are 
burnished with a flint or agate burnisher 
specially made for the purpose. See also 
BURNT WOOD, PICTURE FRAMES above. 
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BRIEF SCHEME OF CLASSIFICATION 


NON’ALCOHOLIC beverageis 
CARBONATED AND ARTIFICIAL 
MINERAL WATERS 
COLORING AGENTS 
ESSENCES AND EXTRACTS 
SYRUPS 
FOAM 

FRUIT JUICES 
NON-ALCOHOLIC BEERS 
egg AND MILK DRINKS 
FRAPPBS 

GINGER ALES, POP, ETC, 

GLACES 

GRAPE JUICE 

ICE CREAM BEVERAGES 

LEMON, MINT, UMB DRINKS 

MALT BEVERAGES 


NON-ALCOHOLIC BEVERAGES, Con. 
MALTED MILK 
MEAD 

PHOSPHATES 

PUNCHES 

SUNDAES 

HOT BEVERAGES 

BEVERAGES FOR THE SICK 

CIDERS 

ALCOHOLIC BEVERAGES 
ESSENCES FOR ALCOHOLIC BEV- 
ERAGES 

LIQUORS (LIQUEURS) AND COR- 
DIALS 

MIXED DRINKS 

WINES AND WINE MAKING 


CARBORATED AND ARTIFICIAL 
MINERAL WATERS 

(.'arbonating Water for the Foantain. 

Properly carbonating the water used at 
the fountain Is an important operation 
tor the successful dispensing of soda 
water. 

When the normal temperature Is about 
7G to 80® F., water at this same tempera- 
ture will' not absorb more than about 60 
per cent, of gas ; the balance of the gas 
refusing to blend with the water. It rises 
to the top of the carbonator dome and 
merely registers with a false pressure. 

The gas that remains in the water will 
throw off or leave the water almost imme- 
diately upon being drawn, and this is 
because the gas globules are only Im- 
mersed and not throughly blended with 
the water. To obtain the best results In 
the carbonator and to give the water a 
lasting effervescence, it is advisable to 
use cold water that has been chilled by 
refrigeration and not by putting Ice In the 
water. The proper temperature of water 
for good carbonation Is 42 to 46® F. At 
this temperature the gas absorption Is 
fi*om 92 to 98®. The water must not be 
colder than this or the carbonlc-acld gas 
Will form tiny ice globules In the carbo- 
bator. 

Cold water and carbonic-acid gas have 


an aflBnity for each other and will re- 
main in saturation, the gas thoroughly 
permeating the water, whereas in Uie ca.se 
jf warm weather or water it is merely 
immersed. 

Artificial Mineral Waters. 

Mineral waters, both natural and arti- 
ficial, have been used from time out of 
mind. We have It on good authority that 
the old Romans made artificial mineral 
waters in imitation of the natural springs 
of Sicily, Gaul and Iberia, while, during 
the Middle Ages, the alchemists made an 
endless number of such imitations. In 
fact, the origin of soda water is due to 
these attempts at reproducing the natural 
mineral waters, and the generic name of 
" seltzer water, which is the common 
term employed to-day among the Latin 
races to designate “plain soda", and is 
not uncommon even in England and 
America, owed its adoption to the fact 
that one of the most popular of these 
artificial mineral waters was the imita- 
tion of the natural water obtained from 
tlie springs of Sellers, near Frankfort 
The virtues of these waters were soon 
found to be due mainly to the carbonic- 
acid gas they contained, and the other 
ingredients were gradually dropped in the 
Imitations. Bicarbonate of soda was the 
last ingredient to be retained, and conse- 
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quently the name “soda water” has per- 
sisted to the present time. 

'nte sale of mineral waters by druggists 
is much larger than would be commonly 
believed, and as the profit on this class of 
goods is much greater than that on the 
sweetened drinks, it pays to push their 
sale, and as they are more refreshing in 
the long run than a syruped drink, it 
should not be a difficult matter largely to 
increase the eustom for these goods. 

Artiflcial and Natural Waters Con- 
trasted . — An authority, Mr. Thomas War- 
wick, says : True, I have heard It urged 
that any mineral water If drunk In excess 
is likely to produce bad effects on the sys- 
tem, and this is undoubtedly the case 
with certain of the mineral waters, but 
I doubt very much if either plain soda 
or Vichy could ever be really harmful in 
the doses in which they are served up at 
the soda fountain. Even at the Saratoga 
Springs, where a customer is allowed for 
five cents all the mineral water he wishes 
to drink, I was unable to learn of any 
case of evil effects arising from the prac- 
tice, and although I have personally 
known several soda water “topers,” I 
never knew of one who suffered from his 
overindulgence, while I did know a num- 
ber who experienced very beneficial re- 
sults from the use of this beverage. The 
above remarks apply as well to the arti- 
ficial waters as to the natural ones, for in 
spite of the assertions of the mineral 
spring owners to the contrary, the natural 
and the artificial waters are practically 
the same in their effects on the system. 
If anything, the artificial waters are more 
uniform in quality and less likely to con- 
tain traces of Injurious matters. Where 
the mineral spring obtains its great ad- 
vantage is in the change of scene a trip 
thither necessitates and in the regime 
which has to be followed. When the 
choice is between a natural mineral water 
in bottles and a careful imitation of the 
sahie, the Imitation is generally better 
than the natural water. 

How Artificial Waters Must Be Made. 
— In making an artificial mineral water 
it must be remembered that it is seldom 
possible to reproduce the water by merely 
combining its chemical compon^ts. In 
other words, Uie analysis of the w3ter 
cannot serve as a basis from which to 
prepare It, because even though all of the 
components were put together many 
would be found insoluble and others 
would form new chemical combinations, 
so that the result would differ widely 
from the mineral . water Imitated. 

For example, carbonate of' magnesia 
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and carbonate of lime, which are Impo 
tant ingredients in most mineral waters, 
will not make a clear solution unless 
freshly precipitated ; hence, when these 
are to be reproduced In a mineral water it 
is customary to employ other' substances 
which will dissolve at once, and which 
will, upon combining, produce these 
salts. Tlie order in which the salts are 
added is also a very important matter, 
or by dissolving the salts separately and 
then carefully combining them, solutions 
may be effected which would be Impos- 
sible were all the salts added together to 
the water in the portable fountain. 

Formulas for various waters follow : 
Formulas. 

The formulas given below are for 
making 10 gallons of mineral water— 
f.e., a sufficient quantity to charge the 
ordinary 10-gallon portable fountain. 
For the sake of convenience the different 
groups of substances In the formulas are 
separated by dashes. All the compo 
nents above the first dash must be mixed 
together as directed In the first part of 
this article, and must then be added to 
the 10 gallons of water in the portable 
fountain, rocking the fountain all the 
while to secure a thorough mixture. The 
Ingredients above the second dash must 
afterward be combined together and added 
to the fountain ; and so on with each of 
the other groups In turn. The formulas 
given are designed to produce a very 
clo.se Imitation of the natural waters. 
Less elaborate formulas, which merely ap 
proximate the principal Ingredients In the 
natural waters, are frequently used, and 
a few of these are given at the end of 
this section, 

Apollinaris . — Sodium carbonate. 2.835.- 
27 gr. ; sodium sulphate, 335.2 gr. ; po- 
dium silicate, 10 gr. 

Magnesium chloride, 198.1 gr, ; calcl 
um chloride, 40.2 gr. 

Potassa alum, 67.1 gr. 

^gnesium carbonate, hydr., 168.5 gt- 


Iron sulphate, 21.3 gr. 

Deep JJoefc.-— Sodium chloride, 1,604.5 
gr. ; potassium chloride, 1,490.8 gr. ; so- 
dium silicate, 1,458 gr. ; sodium carbon' 
ate, 621.1 gr, 

Magnesium chloride, 102.5 gr. ; cald- 
um chloride, 202 gr. ; hydrochloric acid. 

257.4 gr.^ 

Kissingen . — Sodium phosphate, 3.6 gf ' 
sodium silicate, 16.1 gr. ; sodium chloride 

2.770.4 gr. ; potassium chloride, 176.2 gF- > 
sodium Inromide, 6 gr. ; sodium nitrate> 
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57 gr. ; ammonium carbonate, 1,6 gr. ; 
sodium carbonate, 1,986.7 gr. 

Lithium chloride, 12.2 gr. ; calcium 
chloride, 960 gr. ; magnesium chloride, 
14.9 gr. 

Magnesium sulphate, 1,213.8 gr. 

Iron sulphate, 46.1 gr. 

Saratoga Vtchy. — Sodium carbonate, 
4,249.8 gr. ; sodium chloride, 112.2 gr. ; 
potassium chloride, 141.1 gr. ; sodium 
bromide, 9.9 gr. ; sodium silicate, 15.4 gr. 

Lithium carbonate, 11 gr. 

Calcium chloride, 736.3 gr. ; magnesium 
chloride, 307.9 gr. ; barium chloride, 6.3 
gr. ; aluminum chloride, 12.5 gr. 

Iron chloride, 0.39 gr. 

The foregoing formulas are designed 
to give Imitations as closely as possible to 
the analyses of the natural water, the 
analyses of the best chemists having been 
taken in every case. As in many cases 
the composition of the waters of the 
mineral springs differs at different sea- 
sons of the year, the mean or average of 
several analyses has to be taken as a 
standard. 

In cases where a close reproduction of 
the natural waters is not required, much 
simpler formulas may be used, as for ex- 
ample in the three formulas given below ; 

Kissingen. — Sodium bicarbonate, 1 
dram ; sodium chloride, 8 oz, ; ammonium 
chloride, 4 gr . ; sodium sulphate, 2 dr. 2 
scr, ; magnesium sulphate, 2 oz. ; magne- 
sium carbonate, 4 dr. 1 scr. ; water 2% 
pt. Add to 10 gallons of water in a 
portable fountain and charge to 150 
pounds. 

SeWera. — Calcium chloride, 0.27 gram ; 
ntagnesium chloride, 0.8 gram ; sea salt, 
0.23 gram ; sodium phosphate, 0.27 gram ; 
iron sulphate, 0.013 gram ; sodium sul- 
phate, 0.4 gram ; water, 605 grams. 
Charge to 150 pounds pressure. 

Vichy. — Sodium chloride, 6 drams; so- 
dium bicarbonate, 5,25 oz. ; ammonium 
carbonate, 10 gr ; sodium phosphate, 25 

; sodium sulphate, 4 scr. ; potassium 
sulphate, 2 drams. Mix in half a gallon 
pf water, and filter after standing twelve 
hours. 

This solution may be kept a certain 
of time, and* when required be 
added to 10 gallons of water in the por- 
table fountain and charged to 150 pounds 
pressure. 

N. B. — In the case of these last three 
mineral water solutions it is desirable 
^ the solution thoroughly before 

feu ^ *t to the water in the portable 
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COLORING AGENTS 

No aniline colors whatever should be 
used in coloring any preparation for in- 
ternal use, as they are liable to be harm- 
ful in themselves, and also In many in- 
stances to be contaminated with poisons 
used in the processes of making them. 

Alkanet. — Deodorized alcohol, 800 
parts; ground alkanet root, 200 parts. 
Mecerate, express and filter. 

Black, — Sugar-black Paste. — Coal 
black (Kohlschwarz), 3 parts ; grape 
sugar, 1 part ; water, 6 parts. 

Blue.— Sap-blue Paste. — Dark blue, 
3 parts ; grape sugar, 1 parts ; water, 6 
parts. 

Caramel. — Heat three pounds of 
crushed sugar In a kettle with one pint of 
water. At first the sugar will dissolve, 
but after a while it will again solidify 
into a firm mass, which must be broken 
up. Wlien the pieces have again become 
liquefied the mass becomes dark-colored 
and begins to foam, necessitating con- 
stant stirring. Continue to cook over a 
slow fire until the mass becomes very 
dark, then remove the kettle from the 
fire and pour In slowly three pints of boil- 
ing water, replace on the fire and boil 
again a few moments, tlien remove and 
cool. Add simple syrup to required con- 
sistency. 

Carmine. — 1. — Carmine, 5 parts ; dex- 
trin, 1 part ; water, 4 parts. 

2. — Carmine, finely ixjwdered, 300 gr. ; 
stronger aqua ammonia, 6 fl.dr. ; glycer- 
ine, 3 fl.oz. ; water, 30 fl.oz. Dissolve the 
carmine in the ammonia water and add 
the glycerine ; now warm the solution 
until all odor of ammonia has disap- 
peared. The water is then added. 

3. — Carmine No. 40, 1 part ; stronger 
ammonia water, 4 parts ; distilled water 
sufficient to make 24 parts. Rub up the 
carmine in the ammonia water and to the 
solution add the water. If on standing 
the carmine shows a tendency to separate 
out, a drop or two of armnonia will cor- 
rect tile trouble. This statement should 
be put on the label of the bottle, as the 
volatile ammonia soon escapes, even In 
stoppered vials. 

Curcuma. — Deodorized alcohol, 600 
parts ; winter, 200 parts ; ground curcuma, 
200 parts. Macerate, express and filter. 

Grass . — Deodorized alcohol, 680 parts ; 
blue (or lawn) grass, 320 parts. CJhop 
the grass fine and cover with the alcohol ; 
let macerate for 24 houra, express and 
filter. j 

Green . — 1. — ^The base for green color- 
ings is saffron tincture, which see. The 
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complemeii tary color used to give the 
green is an aqueous solution of indigocar- 
ihine paste. Small amounts of the latter 
solution are added to the tincture until 
the desired shade of green is obtained. 

2. — Carmine Green. — ^Woodruff (Wald- 
meister) green, 55 parts ; Rosa II., 5 
parts ; dextrin, 35 parts ; potato flour, 5 
parts. 

Orange. — Tincture of red sandalwood, 

1 part ; ethereal tincture of orlean, q. s. 
Add the tincture of orlean to the sandal- 
wood tincture until the desired shade of 
orange is obtained. 

A red added to any of the yellows gives 
an orange color. 

PinJc. — 1. — Carmine, 1 part ; liquor po- 
tassae, 6 parts ; rose water, enough to 
make 48 parts. Mix, Should the color 
be too high, dilute with water until the 
requisite tint is acquired. 

2. — Soak red apple parings in Califor- 
nia brandy. The addition of rose leaves 
makes an exquisite flavoring as well as 
coloring agent 

Raspberry. — Extract of annatto, 8 
av.oz. ; water, 16 fl.oz, ; alcohol, 8 fl.oz. ; 
tartaric acid, 150 gr. Dilute caramel so- 
lution, q. 8. Mix the extract of annatto, 
water, alcohol and the tartaric acid. 
When solution is effected, add a sufficient 
quantity of the caramel solution to give 
the liquid a rich raspberry color. 

Red. — 1 — .A fine red color may be given 
to syrups by black cherry Juice or black 
raspberry juice, and these are, of course, 
unobjectionable, if free from antiseptics. 

2. — Cinnabar Red. — Scarlet, 65 parts ; 
white dextrin, 30 parts- potato flour, 5 
parts. For every 4 lb. 4 ^ oz. add a 
grain and a half each of potassium iodide 
and sodium nitrate. 

3. — Cochineal. — a. — Powdered cochineal, 
1 av.oz. ; potassium carbonate, 2 av. oz. ; 
water, 26 fl.oz, ; cream of tartar, 6 av.oz. ; 
alum, % av.oz. Dissolve the potassium 
carbonate in Uie water, and add this 
solution to the powdered c^hineal ; let 
the mixture macerate* for two days. Then 
add the cream of tartar and the alum ; 
when effervescence has ' ceased, pour on 
a filter, and wash the residue with suffi- 
cient hot water to make the filtrate meas- 
ure 30 fl.oz., then add 2 fl.oz. of alcohol. 

b. — Cochineal in coarse powder, 6 
parts; potassium carbonate, 2 parts; dis- 
tilled water, 15 parts ; alcohol, 12 parts ; 
simple syrup enough to make 500 parts. 
Hub up the potassium carbonate and the 
cochineal together, adding the water and 
alcohol little by little, under constant trit- 
uration. Set aside over night, then add 
the syrup and filter. 
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c. — Cochineal, In No. 60 powder, 60 
grams ; potassium carbonate, 30 grams ; 
alum, 30 grams; potassium bitartrate, 60 
grams ; glycerine,' 500 c.c . ; alcohol, 30 
c.c . ; water, a sufficient quantity to make 
1,000 C.C. Triturate the cochineal Inti- 
mately with the potassium carbonate and 
500 c.c. of water ; then add the alum 
and potassium bitartrate successively, 
heat the mixture to boiling In a capacious 
vessel, set aside to cool, add to it the 
glycerine and alcohol, filter, and pass 
enough water through the filter to make 
1,000 C.C. Yellow may be obtained by 
infusing safflower in water. 

Red Saunders . — Deodorized alcohol, 
800 parts ; ground red saunders, 200 
parts. Macerate, express and filter. 

Rose. — a. — Bluish Rose. — Grenadln, 65 
parts ; white dextrin, 30 parts ; potato 
flour, 5 parts. For every 4 pounds 4^ 
ounces, add 1% grains each of potassium 
iodide and sodium nitrate. 

b. — Yellowish Hose. — Rosa II., 60 
parts ; citron-yellow, 5 parts ; white dex- 
trin, 30 parts ; potato flour, 5 parts. 

Saffron Tincture. — Saffron, 3 oz. : 
water, 1 qt, ; alcohol, 1 qt Add the saf- 
fron to the diluted alcoholic menstruum. 
Macerate for several days in a moderate- 
ly warm place, then cool and filter. 

Violet. — Red-violet, 65 parts ; white 

dextrin, 30 parts; potato flour, 5 parts. 

Yellow. — 1. — Ground fustic wood, 
oz. ; deodorized alcohol, 4 fl.oz. ; distilled 
water, 4 fl.oz. This color may be made 
in the same manner as the liquid saffron, 
and is a fine coloring for many purposes. 

2. — Turmeric powder, 2 oz. ; alcohol, 
dilute, 16 oz. Macerate for several days, 
agitating frequently, and filter. For 
some beverages the addition of this tine- 
lure is not to be recommended, as it pos- 
sesses a very spicy taste. 

3. — Pastille Yellow. — Citron-yellow II., 
7 parts ; grape sugar, first quality, 1 part ; 
white dextrin, 2 parts. 

ESSENCES AND EXTRACTS 

ESSENCE.— An oil distilled at a com- 
paratively low temperature from a plant 
in which it already exists ; as, essence of 
peppermint, — Century Dictionary. 

EXTRACT. — Anything drawn from a 
substance by distillation, heat, solution, 
or other chemical process, as an essence 
or tincture. — Century Dictionary. 

Allspice. — 1. — Allspice, coarsely ground, 
4 oz. ; diluted alcohol, 1 pt 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, parts; oil of allspice, 
100 parts ; carbonate of magnesia, 100 
parts. Color with caramel. 
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AlmonOs.—l. —One fl.oz. essential oil 
of almonds, 1 pt. spirit; proceed as all- 
spice. 

2. — Essence of bitter almonds, essence 
of peach kernels, almond flavor. Essen- 
tial oil of almonds, 1 fl.oz. ; rectified 
spirit (56 o.p.), 19 fl.oz. Mix and agi- 
tate them together until united. 

3. — Concentrated essence of almonds, 
double E, of A. Take of essential oil 
of almonds, 1 fl.oz. ; alcohol, strongest, 
9 fl.oz. Mix, Used chiefly to Impart 
the nutty aroma and flavor of bitter alm- 
onds and peach kernels to other prepara- 
tions. The first is the common essence 
of the shops. Essences of other essential 
oils may be prepared in a similar man- 
ner. Many of them are now much used 
by confectioners and cooks, as well as ih 
perfumery and cosmetics. It should be 
remembered that essence of almonds is 
poisonous. 

4. — Oil of bitter almonds, 1 oz ; alco- 
hol, 13 oz. ; water, 6 oz. Some color it 
with half an ounce of tincture of tur- 
meric. 

Angelicti. — 1. — Angelica root, 2 oz. ; 
rectified spirit, oz. ; water, 9 oz. Di- 
gest, strain and evaporate. 

2. — Angelica root, 2 lb. ; rectified spirit, 
1 gal. ; make a tincture ; to the marc 
add 1 gal. proof spirit and repeat the 
digestion ; Alter the two tinctures sepa- 
rately, mix, distil off the spirit, and 
evaporate. 

Anise. — 1. — Aniseed, 2 oz. ; oil of star 
anise, I oz. ; alcohol, 2 pt. 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 300 parts ; oil of anise, 100 
parts ; carbonate of magnesia, 100 parts. 
Color with caramel. 

Apples.-^l . — Peel and reduce to pulp, 
6 lb. unripe crab apples ; add 1 lb, iron 
wire In small colls ; digest In a vapor 
hath for about a week, express, strain, 
decant and evaporate in a porcelain ves- 
sel, with constant stirring, to the con- 
sistency of a soft extract ; dissolve the 
residue In 4 parts water, strain and 
evaporate as before. 

2. — Deodorized alcohol, 500 parts ; 
pure apple brandy, 400 parts ; apple ether, 
100 parts. Color with tincture of red 
Saunders. 

3. — Glycerine, 1 oz. ; amyl valerianate, 
4 drams ; linalyl formate. 45 m. ; fld. ext 
orris, 1 02 . : alcohol, 11 oz. ; water, q.s. 
®d., 1 pt 

4 — Cone, ess, of apple peel, 720 parts ; 
valerianate of amyl, 120 parts; acetic 
ether, c. P., 80 parts ; nitric ether, 80 
Parts. 

^pr(oot-~l.— Butyric ether, 10 parts; 
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valerianic ether, 5 parts ; glycerine, 4 
parts ; amylic alcohol, 2 parts ; amyl- 
butyric ether, chloroform, enanthlc ether, 
and tartaric acid, each 1 part 

2. — Linalyl formate, 90 m. ; glycerine. 
1 oz. ; amyl valerianate, 4 drams ; alco- 
hol, 11 oz, ; fl. ext orris, 1 oz. ; water, 
q. s. ad., 1 pt 

3. — Alcohol, 400 parts ; cone. ess. of 
apricot peel, 360 parts ; butyrate of amyl, 
200 parts ; oil of bitter almond, 40 parts. 

Banana. — 1. — Banana essence, 2 oz. ; 
citric acid, 1 oz. ; alcohol, 70®, 2 pt. 

2. — Deodorized alcohol, 600 parts ; 
proof spirits, 200 parts ; pure banana 
juice, 190 parts ; banana ether, 100 parts ; 
tincture of vanilla, 10 parts. Color with 
tincture of curcuma. 

3- — Acetate of amyl, 1 oz ; valerianate 
of ethyl, 1 dram ; diluted alcohol, 15 oz. 
' 4.— Amyl acetate, 4 drams ; alcohol, 
10 oz. : water, enough to make 16 oz. 
Some add butyric ether, which, however. 
Is of questionable utility. 

5. — Alcohol, 430 parts ; cone. ess. of 
banana peel, 400 parts ; butyrate of amyl, 
100 parts ; butyric ether, 50 parts ; 
chloroform, 10 parts ; aldehyde, 10 parts. 

Bergamot . — Alcohol, 780 parts ; pine- 
apple ether, 200 parts ; oil of bergamot, 
20 parts. 

Birch. — 1. — First cut the oil. The es- 
sence is made as follows : Oil of birch 
or wintergreen, IVi oz. ; alcohol, 95®, 12 
oz. ; water, 12 oz. 

2.— Sassafras, 1 oz. ; wildcherry bark, 
^ oz. ; pimento, 1 oz. ; wintergreen, 1 
oz. • hops, Vi 02 . ; coriander seed, % oz. 
Percolate with diluted alcohol imtil 10 
ounces of tincture are obtained. The 
"extract" is added to plain mineral water 
when drawn, in the proportion of a half 
a teaspoonful more or less to an ordinary 
glass. 

Blackberry. — 1. — Apple oil, 1 oz. ; 
quince oil, 1 oz. ; tincture of orris, 1 oz. ; 
tartaric acid, 1 oz. ; alcohol, 70®, 2 pt 

2. — Tincture of orris root (1 to 8), 1 
pt. ; acetic ether, 30 drops ; butyric ether, 
60 drops. 

3. — Blackberry. — Deodorized alcohol, 
500 parts ; proof spirits, 200 parts ; pure 
blackberry Juice, 170 parts ; blackberry 
ether, 100 parts ; essence of cinnamon, 
10 parts ; essence of coriander, 10 parts ; 
essence of nutmeg, 10 parts. 

4. — Alcohol, 500 parts ; cone, ess. of 
blackberry, 400 parls ; acetic ether, C. P., 
50 parts ; formic ether, 20 parts ; butyrate 
of amyl, 20 parts; acetate of amyl, 10 
'parts. 

Blueberry.— Alcohol 420 parts ; cone, 
ess. of blueberry# 400 parts; acetic ether, 
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C. P., 60 parts; benzoic ether, 60 parts- 
enanthic ether, 40 parts ; pelarmnic 
ether, 20 parts. 

Cocao. — Deodorized alcohol. 600 parts - 
proof spirits, 100 parts ; powdered cacao,’ 
300 parts; powdered vanilla, 60 parts* 
powdered cinnamon, 45 parts ; ambergris] 
5 parts. Macerate for two weeks ex- 
press and filter. 

Calamvs. — Deodorized alcohol, 500 
parts; proof spirits, 300 parts* oil of 

calamus, 100 parts; carbonate of mair- 
nesta, 100 parts. 

Caraway. — Deodorized alcohol, 500 
parts ; proof spirits, 300 parts ; oil of 

caraway, 100 parts; carbonate of mag- 
nesia, 100 parts. Color with tincture of 
grass. 

Cardamom. — 1, — Caniamom seeds, 600 
gr. ; alcohol at 85“, 10.5 liters ; water 5 
liters. Product, 10 liters. 

2.— Deodorized alcohol, 500 parts • 
proof spirits, 400 parts; oil of carda- 

mom, 50 parts; carbonate of magnesia, 
50 parts. 

Cassia. — ^Deodorized alcohol, 500 parts* 
proof spirits, 300 parts ; oil of cassia, 100 
parts; c^bonate of magnesia, 100 parts. 
Color with tincture of red saunders. 

Catechu (Cachou). — Catechu, 600 
grams , alcohol, 85°, 10.5 liters ; water 

5 liters. Product, 10 liters, 

Ccdrat.— Rinds of 60 fresh citrons; 
alcohol, 12 liters. * Macerate for twenty- 
four hours; at the time of distilling add 
5 liters of water and distill ; draw oft 11 
liters. Rectify with 5 liters of water 
Product, 10 liters. 

Celery. — l. — Bruised celei^ seed, 4*^4 
oz. ; proof spirit, 1 pt. ; digest 14 days, 
strain, ' 


2. — Celery seed, 7 oz ; rectified spirit, 

1 pt ; digest and strain as 1. 

3. — Deodorized alcohol, 500 parts ■ 
proof spirits, 300 parts ; oil of celery, 100 
parts; carbonate of magnesia, 100 parts. 

Cherry. — 1, — Oil of bitter almonds, 2 
drains ; apple oil, 1 oz. ; citric acid, 1 oz ♦ 
alcohol, 70", 2 pt. 

2. — Black. — a. — Benzoic ether, 6 parts ; 
aceUc ether, 10 parts; oU of persico 
(peach k^els) and benzoic acid, each 

2 parts; citric acid, 1 part 

parts; cone, ess, of 
b^ck cherry, 400 parts; acetate of amyl, 
25 parts ; oil of bitter almond, 10 parts * 
butyrate of amyl, 8 parts ; oU of citron, 
2 parts ; oil of cinnamon, 2 parts ; oil of 
clove, 2 parts; oil of sweet orange. 1 part 

3. — Morelia Cherry.—Deodorlzed alco- 
not 500 parts; proof spirits, 200 parts: 
pure morella cherry Juice, 160 parts* 
morella cherry ether, 100 parts; carbon- 


ate of magnesia, 20 parts; oil of bitter 
almond, 10 parts; oil of lemon, 4 parts- 
oil of sweet orange, 2 parts ; oil of cinna- 
mon, 2 parts ; oil of cloves, 2 parts. 

4.— Wild Cherry.— a.~Wim cherry In 
fine powder, 16 oz. ; glycerine, 4 oz. ; 
water, 8 oz. ; mix the glycerine and the 
water, and digest the wild cherry In 8 oz. 
of the mixture for four days ; pack In a 
percolator and pour on the remaining 

4 oz. glycerine and water ; when this has 
disappeared from the surface, pour on 
recUfied spirit (0.817) until 12 oz. of 
fluid have been obtained, and set this 
portion aside. Then percolate with spirit 
until 20 oz. more have been obtained ; 
evaporate to 4 oz. and mix with the re- 
served portion. 

b. — Deodorized alcohol, 500 .parts ; 
proof spirits, 250 parts ; jxiwdered wild- 
cherry bark, 250 parts. Macerate for 
two weeks, express and filter. Color 
with caramel. 

c. — Acetic ether, 5 fl.dr. ; benzoic ether. 

5 fl.dr. : enanthic ether, 1 fl.dr. ; oil of 
bitter almond (deprived of hydrocyanic 
acid), 2 fl.dr. ; saturated alcoholic solu 
tion of benzoic acid, 1 fl.dr. ; glycerine. 
4 fl.dr. ; deodorized alcohol, enough to 
make 16 fl.oz. 

CinchoTm. — Yellow cinchona bark In 
coarse powder, 16 oz. ; sufficient distilled 
water; rectified spirit, 1 oz. Macerate 
the bark In 40 oz. water for twenty-four 
hours, pack in a percolator and add 
water until 240 oz. have passed through, 
or until the bark is exhausted; evaporate 
the liquor to 20 oz, at a temperature not 
exceeding 160° F. (71° C.) ; filter and 
continue the evaporation to 3 oz., or until 
the sp. gr. of the liquid is 1.200; when 
cold add the spirit gradually, constantly 
stirring. 

Cinruimon. — 1, — Oil of cinnamon, 2 
drams; Ceylon cinnamon, bruised, 4 oz, ; 
diluted alcohol, 2 pt. 

2. — Cinnamon, pulverized, 300 grams ; 
alcohol, 85°, 10.5 liters ; water, 5 .liters. 
Macerate for twenty-four hours, distil 
over open fire. Rectify the product with 
5 liters water over an open fire — ^product, 
10 liters. 

Citron . — ^Alcohol, 700 parts ; pineapple 
epier, 200 parts ; oil of citron, 100 parts. 

C7ouee.—l.— Deodorized alcohol, 600 
parts; proof spirits, 300 parts; oil of 
cloves, 100 parts ; carbonate of magnesia, 
100 parts. Color with caramel. 

2. — Powdered clove, 4 oz. ; diluted al- 
cohol, 1 pt. 

Cocoa. — ^Dissolve 1 lb. of chocolate In a 
quart of boiling water, let it cool; take 
out the cocoa butter and add to It 4 oz. 
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of grlycerlne and bottle. For flavoring 
Ite cream, 

Co^ee.—l . — Pour upon a pound of the 
best fresh roasted coffee 1 qt of cold 
water, heat gently for half hour, then 
let It come to a boil, cool for two hours, 
strain and add 4 oz. of glycerine. 

2. — For Dispensing (Liebig’s).— Pour 
1 qt. boiling water on 2 !b. of best ground 
coffee ; allow It to stand one hour, place 
in a percolator ; add enough water to 
obtain 32 fl.oz. of extract ; add 2 oz. of 
alcohol to preserve, or more alcohol If 
Intended to keep a long time. 

3. ”For Dispensing.— Ground Java cof- 

fee, 8 oz. ; sliced vanilla bean, 2 drams ; 
diluted alcohol, q. s. | 

4. — Ground roasted coffee, 2 to 8 oz. ; 
cinnamon, bruised, 60 gr. ; vanilla, sliced, | 
60 gr. ; diluted alcohol, q. s. Moisten the 
ingredients with some of the liquid and 
pack in percolator. Put in enough di- 
luted alcohol to leave a stratum above 
It. Macerate for forty-eight hours, cov- 
ered ; percolate, pour on enough diluted 
alcohol until 32 fl.oz. of extract Is ob- 
tained. 

5. — Prom 1 part of ground coffee and 
the necessary quantity of boiling water 
make a decoction that after filtration con- 
sists of % part by weight of fluid. This 
with the addition of 0.2 part sugar Is 
evaporated in a shallow dish at a tem- 
perature of at the highest 140® F. to such 
an extent that a sample dropped on a 
glass plate on cooling becomes a solid 
mass. The fluid Is then poured into 
molds that give the solidified pieces the 
form of tablets and these arc wrapped 
in tinfoil or paraffined paper. 

6. — Mocha coffee, % lb. ; Java coffee, 
lb. ; hot water, sufficient to maJce^2 qt 

Grind the coffee to a moderately fine pow- 
der. Moisten with the hot water and 
pack in a glass funnel or preferably in a 
cylindrical percolator and percolate by 
pouring on boiling water in divided por- 
tions until two quarts of percolate are 
obtained, 

7. — Mocha coffee, 4 parts; ''Old Gov- 
ernment” Java coffee, 8 parts ; Rio coffee, 
4 parts ; glycerine, 3 parts ; water, 
enough. The coffee should be freshly 
roasted and reduced to a moderately fine 
powder. Put into a vessel provided wtth 
a tightly fitting cover, and pour over It 
10 parts of boiling water to which the 
glycerine been added. Put on the 
cover and close tightly. Now wrap the 
vessel In a blanket or felt, to preserve 
the beat as long as possible, and aet awio^ 
In a warm place one hour and a half. 


At the expiration .of this time pack Into 
a percolator and exhaust with bolUcg 
water until 32 parts of percolate are 
obtained. 

Corionder.—L— Coriander seeds, 12 

kilo 500 gr. ; alcohol, 10.50 liters ; water, 

5 liters — product, 10 liters. 

2. — Powdered coriander, 4 oz. ; oil of 
coriander, 1 dram ; alcohol, 24 oz. ; water, 

8 oz. 

Cranberry. — Alcohol, 400 parts ; cone, 
^s. of cranberry, 300 parts; raspbeny 
ether, 200 parts ; acetic ether, C. P., 50 
parts ; French wine vinegar, 20 parts ; 
formic ether, 20 parts ; benzoic acid, 10 
parts. 

Cumin. — Cumin seeds, 1 kilo 250 gr. ; 
alcohol at 85°, 10.50 liters; water, 5 
liters — product, 10 liters. 

Currant. — 1. — Acetic ether, tartaric 
acid, ^ch 5 parts ; benzoic acid, succinic 
acid, benzoic ether, aldehyde and enan- 
thic add, each 1 part. 

2. — Black, — Raspberry ether, ffilO 
parts ; cone. ess. of black currant, 400 
parts : acetic ether, C. P., 100 parts. 

3. — Red, — a. — Raspberry ether, 900 
parts ; acetic ether, 80 parts ; French 
wine vinegar, 20 parts. 

b. — Acetic ether, 5 parts ; benzoic ether, 

1 part ; aldehyde, 1 part ; acetic acid, 1 
part ; benzoic acid, 1 part ; enanthic ether, 

1 part ; raspberry essence, 10 parts ; de- 
odorized alcohol, q. s. to make 100 parts. 
Mix. The above is rendered much finer 
by the addition of 20 parts of pure fresh 
I currant juice. 

I Fennel.- Deodorized alcohol, SOO parts; 

' proof spirits, 300 parts ; oil of fennel, 100 
i parts ; carbonate of magnesia, 100 parts. 

I Color lightly with tincture of red saun- 
ders. 

Foam Extract. — CriMhed soap bark, % 
lb.; alcohol, H pt. ; glycerine, % pL ; 
water, 1 pt The hark should be satu- 
rated with 3 oz. of the mixture of alco- 
hol, glycerine and water. Pack in a p^*- 
colator, dose the lower orifice ; a 
enough liquid to leave a stratum above 
the bark ; then macerate for twenty-four 
hours, and percolate ; add of alcohol, 
gl|reerlne and water in the above pro- 
portions enough to obtain 1 qt of ex- 
tract 

The proporUons are from 1 dram to H 
oz. to 2 qt of syrup, according to the 
foam desired on the beverage. 

Fruit Essences.— ’Dinglef 8 Polytechnic 
Journal gives the following table of the 
composition of artificial fruit essences, 
showing the number of parts of each bj- 
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gredlent to be added . to 100 parts of 
alcohol — all chemically pure. Glycerine 

is found in all — It appears to blend the 
different odors, and to harmonize them : 


Glycerine 

Chloroform 

Nitric Ether 

Aldehyde 

Acetate of Ethyl 

Formiate of Ethyl 

Butyrate of Ethyl 

Valerianate of Ethyl 

Benzoate of Ethyl 

Enanthylate of Ethyl 

Sebaclc Ether 

Salicylate of Methyl 

Acetate of Amyl 

Butyrate of Amyl 

Valerianate of Amyl ... 
Essence of Orange 
Alcoholic \ Tartaric Acid 
solutions ' Citric Acid 
saturated in Succinic Acid 
the cold of—* Benzoic Acid 



& 







,Q 

0. 

1 

c 

0 


2 

U 

W 

‘oi 

c 

4 

2 

3 

3 




1 

1 

1 



1 


2 

1 

6 

6 



1 

1 

i 


1 

6 

4 

'6 



0 ; 






1 




1 


Vo 


1 


!- • 


1 

3 



1 

2 


10 

'6 




. i 

1 





Ginger. — 1 (Creuse’s Process). — Fluid 
extract of ginger, 1 % pt. ; water, 3 pt. ; 
carbonate of magnesia, 3 oz. Mix, shake 
often for 24 hours, filter, evaporate to ^ 
pint and add % pt. alcohol. 

2. — Jamaica ginger, fine powdered, 6 
oz. ; alcohol, 2 pt. Moisten powder with 
% pt. of alcohol and allow It to macer- 
ate for 24 hours. Pack In percolator 
and gradually pour menstruum on it until 

2 pL are obtained of this extract. Use 

3 oz. to 1 gal. simple syrup and 1 oz. 
foam. 

3. — Ginger, unbleached, 4 oz. ; calamus, 
2 drams ; Canada snake root, 2 drams ; 
cinnamon, mace and cjoves, of each 2 
drams ; alcohol, 85 per cent., sufficient to 
make 16 oz. Dextrin syrup is the article 
familiarly known as “glucose.” Its use Is 
deemed preferable to cane sugar In mix- 
ture, owing to the gum it contains and 
the body given to the preparation without 
excessive sweetness. 

4. — Deodorized alcohol, 500 parts ; 
proof spirits, 250 parts ; powdered Ja- 
maica ginger, 250 parts. Macerate for 
two weeks, express and filter. 

5. — Grated ^nger, 3 oz. ; fresh lemon 
peel, 3 pz., digested In 1% pt brandy for 
ten dajfs. 

parts best unbleached Ja- 


maica ginger In coarse powder, and sili- 
cious sand, sprinkled with enough recti- 
fied spirit of wine to perfectly moisten ; 
after 24 hours the mass is placed in a 
percolator, and after returning the first 
runnings two or three times, the receiver 
is changed and more rectified spirit is 
poured on gradually and at Intervals as 
required until as much essence Is ob- 
tained as there has been ginger employed. 

7. — Twelve lb. best unbleached Jamaica 
ginger In coarse powder digested in 2^ 
gal. rectified spirit for fourteen days ; the 
expressed and strained tincture Is re- 
duced by distillation in a steam or water 
bath to 1 gal, cooled, transferred rapidly 
to stoppered bottles and filtered. 

8. — Twenty-four lb. ginger as in 7, 6 
gal. rectified spirit ; make a tincture as 
before, and distil down to 1 gal. ; cool as 
quickly as possible out of contact with 
the air and add 1 gal. strongest rectified 
spirit of wine ; filter If necessary. 

9. — -Causes no turbidity with water or 
syrup. 1 lb. fin^t Jamaica ginger in 
powder, macerated in 8 oz. rectified spirit 
for several hours ; add more spirit and 
percolate to 16 oz. r add 2 oz. heavy car- 
bonate of magnesia, agitate and add 24 
oz. water ; shake well and filter. If the 
filtrate is turbid, shake up with more 
magnesia and' filter again. It becomes 
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turbid again after a few days’ rest, but 
on filtering continues clear. 

Gooseberry. — ^Aldehyde, 1 part ; acetic 
ether, 5 parts ; benzoic ether, 1 part ; 
enanthlc ether, 1 part : tartaric acid, 
saturated solution, 1 part ; benzoic acid, 
saturated solution, 1 part ; alcohol (de- 
odorized), q. 8. to make 100 parts. 

Grape. — 1, — Chloroform, 2 parts ; alde- 
hyde, 2 parts; formic ether, 2 parts; 
enanthlc ether, 10 parts ; methyl-salicylic 
ether, 1 part; tartaric acid, saturated so- 
lution, 5 parts ; succinic acid, saturated 
solution, 3 parts ; glycerine, 10 parts ; al- 
cohol (deodorized), q. s. to make 100 
parts. Mix. 

2, — Deodorized alcohol, 500 parts ; 
proof spirits, 300 parts ; pure catawba 
grape Juice, 140 parts; acetic ether, 30 
parts ; butyric ether, 15 parts ; oil of bit- 
ter almond, 10 parts ; cognac oil, 5 parts. 

3, — Enanthlc ether, glycerine, each 10 
parts ; tartaric add, 5 parts ; succinic 
acid, 3 parts ; aldehyde, chloroform and 
fbrmic ether, each 2 parts, and methyl- 
salicylic ether, 1 part. 

4, — Alcohol, 440 parts ; Rhine wine, 
400 parts ; enanthlc ether, 100 parts ; 
chloroform, 20 parts ; formic ether. 20 
parts ; aldehyde, 20 parts. 

Juniper Berries.— 1 . — Deodorized alco- 
hol, 500 parts ; proof spirits, 300 parts ; 
oil of Juniper berries, 100 parts ; carbo- 
nate of magnesia, 100 parts. 

2. — Dissolve % oz. of oil of Juniper In 
3 pt. of rectified spirit, 90 per cent. 
Filter. 

Kola Essence, — The Ap. Ztg. gives this 
formula : Kola, In coarse powder, 75 ; 
confection orange, 50 ; vanilla, 2 ; Ceylon 
cinnamon, 10 ; Muscatel or port wine, 
400 ; alcohol, 500. Mix and macerate 
eight days, express and filter into a solu- 
tion of sugar, 250 ; water, 400. 

Lavender. — Deodorized alcohol, 500 
parts ; proof spirits, 300 parts ; oil of 
Mitcham lavender, 100 parts ; carbonate 
of magnesia, 100 parts ; color with tinc- 
ture of red saunders. 

Lemon.— 1.— Oil of lemon, acetic ether 
and tartaric acid, each 10 parts; glyc- 
erine, 5 parts ; aldehyde, 2 parts ; chloro- 
form nitrous ether and succinic ether, 
each 1 part. 

2. — One-half lb. yellow peel of fresh 
lemons, ^ gal. boiling water ; Infuse one 
hour, express the liquor, boll down to % 
pt, cool and add H oz. oil of lemon dis- 
solved In IH pt, spirit of wine; mix and 
filter. 

3. — Citral, I oz. ; oil lemon, 15 oz. ; 
colo^e spirit, 3 gal. ; water, 2 gal. 

4. Deodorized alcohol, 600 parts; 


(Essences and Extracts) 


proof spirits, 250 p.''rt8 ; oil of lemon, 100 
parts ; carbonate of magnesia, 100 parts ; 
pineapple ether, 50 parts. Color with 
tincture of curcuma. 

6.— White sugar, 600 grams; distilled 
Vfater, 400 grams ; citric add, 40 grama ; 
orcnge flower water, 100 grams; alcohol. 



The Ecuelle, for rupturing the oil vessels 
of citrus fruits 


100 grams ; oil lemon, 10 grams. Dis- 
solve the sugar In the water and to the 
syrup add the citric acid dissolved In the 
orange flower water. Filter and add the 
oil of lemon dissolved in the alcohol. To 
make lemonade add 100 grams of this 
essence to 1 liter of water or carbonated 
water. 

6. — Alcohol, 700 parts ; pineapple ether, 
200 parts; oil of lemon, 100 parts. 

7. — Oil of lemon, 1 % fl.oz. ; alcohol, 
14% fl.oz. ; turmeric, q. s. to color. Fil- 
ter through a little carbonate of magne- 
sia if necessary. 

A cheaper article can, of course, be 
made by using less oil and adding about 
25 per cent, of water. It is scarcely nec- 
essary to add that a fine article can be 
made only from fres/i oil. 

8. — Oil of lemon, select, 8 fl.az. ; oil of 
lemon-grass (fresh), 1 fl.dr. ; peel, freshly 
grated, of 12 lemons ; alcohol (Atwood’s), 
7 pt. ; water, boiled, 1 pt. Mix and macer- 
ate for 7 days. If in a hurry for the 
product, percolate through the lemon peel 
and filter. 

Lime . — 1. — Deodorized alcohol, 600 
parts ; proof spirits, 250 parts ; oil of lime 
fruit, 100 parts ; carbonate of magnesia, 
100 parts ; pineapple ether, 50 parts. 
Color lightly with tincture of curcuma. 

2.— Dissolve % oz. of oil In 16 >4 oz. 
of alcohol, making Just a pint of finished 
product 

Mace . — Deodorized alcohol, 500 parts; 
proof spirits, 350 parts ; powdered mace, 
150 parts. Macerate for two weeks, ex- 
press and fil^. 
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Malt. — 1, — ^An infusion of malt Is 
made in water at 160 to 170“ F. (71 to 
77“ C.), drained off without pressure and 
evaporated to a honeylike consistency. 
The quantities are 1 pt. crushed malt in 
3 pt hot water and the infusion occupies 
about four hours. 

2. — 47 % oz. extract of malt, mixed 
with 1 oz. iron pyrophospliate and am- 
monia citrate dissolved In 1^ oz. water. 

3. — Six oz. coltsfoot leaves, 6 oz. spot- 
ted lungwort, 8 oz, licorice, 2 lb. stoned 
raisins, 6 gal. old strong ale, not hopped ; 
boil down to 4 gal., express strongly and 
evaporate to honey like consistency, 

Mead. — OH of lemon, 1 oz. j oil of 
cloves, 2 drams ; oil of cinnamon, 2 
drams ; oil of nutmeg, 1 dram ; oil of all- 
spice, 30 drops ; oil of sassafras, 40 
drops ; oil of ginger, 1 dram. Cut the 
oils with pumice and sugar ; dissolve 16 
or 32 oz. alcohol. Add gradually an equal 
quantity of water. Clarify. 

Melon. — 1. — Alcohol, 780 parts ; se- 
fcacic ether, 100 parts ; valerianic ether, 
50 parts : butyric ether, 40 parts : alde- 
hyde, 20 parts ; formic ether, 10 parts. 

2. — Sebacylic ether, 10 parts ; valeri- 
anic ether, 5 parts ; glycerine. 3 parts ; 
butyric ether, 4 parts ; aldehyde, 2 parts : 
formic ether, 1 part. 

Midberry. — Deodorized alcohol, 500 
parts ; proof spirits, 200 parts ; pure mul- 
berry juice, 200 parts ; mulberry ether, 
100 parts. 

Nectarine. — Extract of vanilla, 2 
parts ; essence of lemon, 2 parts ; essence 
of pineapple, 1 part. 

Nutmeg. — 1. — Oil nutmeg, 2 drams ; 
mace, powder, 1 oz. ; alcohol. 05 per cent, 
deodorized, 32 oz. Dissolve the oil in the 
alcohol by agitation, add the mace, agi- 
tate, then stopper tightly and macerate 12 
hours. Filter through paper. P. D. 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 400 parts ; oil of nutmeg. 50 
parts ; carbonate of magnesia, 50 parts. 
Ctolor lightly with caramel. 

Orange. — 1. — Oil of orange and glyc- 
erine, each 10 parts ; aldehyde and 
chloroform, each 2 parts ; acetic ether, 5 
parts ; benzoic ether, formic ether, butyric 
ether, ainylacetlc ether, methylsalicylic 
ether and tartaric acid, each 1 part. 

2. — Alcohol, 700 parts ; pineapple ether, 
200 parts ; oil of sweet orange, 100 parts. 

3. — Deodorized alct^ol, 500 parts ; 
proof spirits, 300 parts ; oil of orange, 
100 parts; carbonate of magnesia, 100 
parts. Color with tincture of saffron. 

4. — Pure oil of orange, 1% oz. ; carbo- 
nate .nagnesium, 2 oz. ; .alcohol, 12 oz. : 
water, q. s. to make 2 pt Dissolve oil of 
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orange In the alcohol and rub it with the 
carbonate of magnesium in a mortar. 
Pour the mixture into a quart bottle and 
fill the bottle with water. Allow to macer- 
ate for a week or more, shaking every 
day. Then filter through paper, adding 
enough water through the paper to make 
filtrate measure 2 pints, 

5. — Sweet orange peel. In moderately 
fine powder, 16 oz. ; glycerine, 3 fl.oz. ; 
alcohol, q. s. ; water, q. s. Having mixed 
14 fl.oz. alcohol with 2 fl.oz. glycerine, the 
peel Is moistened in a Wedgwood mortar 
with 12 fl.oz. of this mixture. After 
standing 12 hours percolation is con- 
ducted In the usual manner. The perco- 
lation is finished with a mixture of 2 
parts alcohol and 1 part water. Reserv- 
ing the first 14 il.oz., add 1 fl.oz of’ 
glycerine to the remainder, evaporate to 
2^ fl.oz., which mix with the reserved 
portion. The author describes this prepa- 
ration as possessing all the aroma of the 
orange peel. One fl.oz. mixed with 15 
fl.oz. of syrup gives an excellent syrup, 
aurant. quite clear. By adding to a pint 
of simple syrup 4 fl.drms. of the extract 
and a few drops of solution of citric acid, 
a most delicately flavored and unferment- 
able syrup for mineral waters is pro- 
duced, 

6. — Four oz. fresh yellow rind of or- 
ange, H pt. reetifled spirit, ^ pt, water : 
digest for a week, press, filter ; add 1 qt. 
sherry. 

7. — Valencia oranges, 1 doz. ; alcohol, 
2 pt. Carefully detach the yellow portion 
of the rind and macerate It for 10 days in 
the alcohol. Owing to the dlflflculty of 
procuring fresh oil of orange, this for- 
mula Is generally preferred. 

Peach. — 1.— Oil of almonds, 3 dr. ; 
pineapple oil, 3 dr. ; tartaric add, 3 dr. ; 
alcohol, 80“, 1% pt 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts ; pure peach juice, 
200 parts ; peach ether, 100 parts, Color 
with tincture of red saunders. 

3. — Formic ether, valerianic ether, 
butyric ether, acetic ether, glycerine and 
oil of persico, each 6 parts ; aldehyde and 
amylic alcohol, each 2 parts; sebacylic 
ether, 1 part. 

4. __Unalyl formate, 120 m. ; amyl 
valerianate, 8 dr. ; fld, ext. orris, 2 oz. ; 
enanthie ether, 2 dr. ; oil rue (pure (Jer- 
man), 30 m. ; chloroform, 2 dr. ; glyc- 
erine, 2 oz. ; alcohol, 70 per cent, to 3 pt 

5. — Amylic alcohol, 2 parts; aldehyde, 
2 parts; acetic ether, 5 parts; butyric 
ether, 6 parts; formic ether, 5 parts; 
sebacic ether, 1 part ; valerianic ether, ^ 6 
parts ; glycerine, 5 parts ; oil peach ker- 
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nels, 6 parts; alcohol, 100 parts (all liy 
measure). 

Pear, — 1. — Acetic ether, 5 oz. ; acetate 
of amyl, 10 oz, ; glycerine, 10 oz, ; alco- 
hol, 100 oz. 

2. — Amyl acetate, 1 oz. ; pear Juice, 2 
oz, ; glycerine, 2 oz. ; cologne spirit, 11 
oz. Mix them and filter. 

3. — ^Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts ; pure pear juice, 
200 parts ; pear ether, 100 parts. Color 
lightly with tincture of red saunders. 

Peppermint— 1.— Oil of peppermint 
(Mitcham), 1 fl.oz. ; rectified spirit, 1 
pt ; mix by agitation. White. This Is the 
usual strength of that sold In the shops. 
The corresponding preparation of the new 
Br, Ph., "splrltus menthae plperltae," has 
more than double this strength, being 
made with 1 fl.oz. of oil to 0 fl.oz. of 
rectified spirit, 

2. — To the product of No. 1 (above) 
add about H oz. of herb peppermint 
parsley leaves, spinach leaves, and digest ; 
for a week, or until sufficiently tinged ; or 
agitate the essence with 10 or 12 gr. of 
sap green, previously nibbed down with 
about a teaspoonful of hot water. A deli- 
cate light green. The Ignorant do not 
conceive It to he good and pure unless It 
has a pale greenish tint, 

Used in toothache and to disguise foul- 
ness of the breath, but chiefly as a flavor- 
ing Ingredient by confectioners, cooks and 
druggists. Peppermint (essence, water) 

Is a great favorite In domestic and popu- 
lar medicine as a remedy tn flatulence, 
colic, nausea, sickness, etc., and to dis- 
guise the flavor of nauseous substances. 
The dose of the essence is 10 to 30 drops 
on sugar, or mixed up with a little water 
or wine; of the water a teacupful or 
more, at Will. A few drops of the es- 
sence well agitated with % pint of cold 
water, form an extemporaneous pepper- 
mint water equal to that obtained by dis- 
tillation, This water is an excellent 
mouth wash for smokers, 

3, —One oz. oil of peppermint, A oz. 
rectified spirit; mix. 

4. — To 3 add H oz, herb of peppermint, 
or parsley or spinach leaves (preferably 
one of the first two), digest for a week, 
or until sufficiently colored ; 10 or 12 gr. 
sap green rubbed up with a teaspoonful 
of hot water is also used for coloring. 

5 — Two of oil of peppermint, 16 

fl.oz. rectified spirits. 

Pineoppis.—l.— Pineapple essence, 2 
oz. ; citric add, 1 oz. ; alcohol, 80*. 2 pt. 

2.— Amyl butyric ether, 10 parts; bu» 
tyric ether, S parts ; glycerine, 3 jwuts; 
alde^de and chloroform, each 1 part 
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3. — Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts ; pure pineapple 
juice, 190 parts ; pineapple ether, 100 
parts ; tincture of vanilla, 10 parts. 
Color with tincture of curcuma. 

4. — Oil of lemon, 2 drams ; butyric 
ether, 4 drams ; acetic ether, 2 oz. ; spirit 
of nitrous ether, 1 oz. ; glycerine, 1 oz. ; 
alcohol, 1 pt. ; water, enough to make 
2 pt. 

5. — Amyl acetate, 1 part ; amyl butyr- 
ate, 10 parts ; ethyl butyrate, 5 parts ; 
glycerine, 3 parts ; oil lemon, 0.1 part ; 
oil orange, 0.2 part ; alcohol, 100 parts. 

6. — Amyl butyrate, 4 drams ; butyric 
ether, 2 oz. ; sebacic ether, 4 drams ; 
acetic ether, 2 drains ; amyl acetate, 2 
drams ; pineapple Juice, 2 oz. ; glycerine, 

2 oz. ; cologne spirit, 12 oz. Mix them 
and filter. A very fair essence of pine- 
apple is made by mixing 2 oz. of butyric 
ether with 12 oz. of cologne spirit. Mix 
them and filter. 

7. — Pineapple Punch Essence. — Alco- 
hol, 2 qt. ; rum, 1 qt ; artificial pine- 
apple essence, % fl.drm. ; essence enan- 
thic ether, 20 gr. ; citric acid solution, 1 
to 1% fl.oz.; syrup, 2 qt. 

Pistachio. — 1. — Essence of almond, 2 
fl,oz. ; tincture of vanilla, 4 fLoz. ; oil of 
neroli, 1 drop. 

2. — Oil of orange-peel, 4 fl.dr. ; oil of 
cassia, 1 fl.dr. ; oil of bitter almond, 15 
m. : oil of calamus, 15 m. ; oil of nutmeg, 
IH fl.dr. ; oil of clove, 30 m. ; alcohol, 
12 fl.oz. ; water, 4 fi.OT. ; magnesium car- 
bonate, 2 drams. Shake together, allow 

j to stand 24 hours and filter. 

3. — Oil orange, 45 m. ; amyl acetate, 4 
drams; oil bitter almonds, 5 drams; bu- 
tyric ether, 5 drams ; acetic ether, 9 
drams ; alcohol, 16 oz. ; water to make 

) 24 oz. 

Plums, — 1. — Glycerine, 8 parts ; acetic 
ether and aldehyde, each 5 parts ; oil of 
persico, 4 parts; butyric ether, 2 parts, 
and formic ether, 1 part. 

2 . — Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts; German zwet- 
schen water, 200 parts : plum ether, 100 
parts. 

Pomegranate. — Oil sweet orange, 3 
parts ; oil cloves, 1 part ; tincture vanilla, 
15 parts ; tincture ginger, 10 paru ; 
maraschino liqueur, 160 parts ; tincture 
coccionella, 166 parts ; distilled water, 
150 parts ; phosphoric acid, dilute, 45 
parts ; alcohol, 65 per cent., q. s. to make 
1,000 parts. Mix and dissolve. 

Ouassffl.—l.— Digest 1V4 oz. sliced 
quassia in 1 pt proof spirits for 10 days 
and Alter. 

Quince.— 1.— Fluid ext ortds, 2 oa. ; 
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enanthic ether, 1 H oz. ; Hnalyl formate, 
^ m. ; glycerine, 2 oz. ; alcohol, 70 per 
cent, to 3 pt 

2. — Alcohol, 460 parts ; cone. ess. of 
quince peel, 400 parts ; pelargonlc ether, 
100 parts ; chloroform, 20 parts ; alde- 
hyde, 20 parts. 

3. — Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts ; pure quince 
juice, 160 parts ; quince ether, 100 parts ; 
carbonate of magnesia, 20 parts; oil of 
cinnamon, 10 parts ; oil of cloves, 10 
parts. Color with tincture of saffron. 

RasjibeTTy. — 1. — Raspberry essence, 3 
drams ; tincture of orris, U oz. ; citric 
acid, ^ oz. ; ilq. carmine, 15 drops ; ex- 
tract rose (from pomade), H oz. ; alco- 
hol, SS-. % pt. 

2. — Butyric ether, 5 parts : acetic ether, 
3 parts ; nitrous ether, 1 part ; glyc*rine, 
2 pai^s ; alcohol (deodorized), q. s. to 
make 1()0 parts. The addition of from 
25 to 30 parts of fresh raspberry juice is 
recommended. 

3. — Fresh raspberries, 200 grams ; dis- 
tilled water, 100 grams : vanilla essence, 
2 grams ; alcohol, sufficient. Pulp the 
raspberries, let stand at a temperature 
of about 70° for 48 hours, and then add 
100 grams of water. Fifty grams are 
then distilled (?) off, and alcohol 90 per 
cent, 25 grams. In which 0,01 vanillin 
has been previously dissolved, Is added to 
the distillate. 

4. — ^Fresh raspberries, 16 oz. : Angelica 
(California), 6 oz. ; brandy (California), 
6 oz. ; alcohol, 8 oz. ; water, q, s. Marsh 
the berries to a pulp In a mortar or bowl 
and transfer to a flask, along with the 
Angelica, brandy, alcohol and about 8 
ounces of water. Let macerate over 
night, then distil off until 32 ounces have 
passed over. Color red. The addition of 
a trifle of essence of vanilla improves this 
essence. 

5. — Deodorized alcohol, 560 parts ; 
proof spirits, 200 parts; pure raspberry 
juice, 170 parts ; raspberry ether, 100 
parts ; tincture of orris, 20 parts ; triple 
extract of roses, 10 pails. CJoIor with 
tincture of alkanet. 

6. — Acetic ether and tartaric acid, each 
5 parts ; glycerine, 4 parts ; aldehyde, for- 
mic ether, benzoic ether, butyric ether, 
amyl butyric ether, acetic ether, enantbic 
ether, methylsalicylic ether, nitrous ether, 
sebat^Iic ether and succinic acid, each 1 
part, 

Ahuhorb. — or bruised rhu- 
barb, 8 oz. ; rectified spirit, 6 oz. ; dis- 
tUted water, 50 oz. Macerate four days; 
stiidn • aM set to subside ; decant the 
clear, strain, mix and evaporate to a 
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proper consistency over a water bath at 
160° F, (71° C.). 

2. — Compound. — Extract rhubarb, 3 
drams ; extract of aloes, softened with 4 
drams water, 1 dram ; evaporate to an 
extract ; dry in a warm place and powder. 

3. — Rhubarb powder, 5 oz. ; sllictous 
sand, 5 oz. ; proof spirit, I oz. ; extract 
by displacement 

Hoot Beer. — Sassafras, 4 oz. ; yellow 
dock, 4 oz. ; allspice, 4 oz. ; wlntergreen, 
4 oz. ; wildcherry bark, 2 oz. ; coriander 
seed. 2 oz. ; hops, 1 oz. ' Reduce to pow- 
der and percolate with a menstruum com- 
posed of 3 volumes of alcohol and 5 vol- 
umes of water until 48 fl.oz. of liquid 
have passed. Of this half-strength fluid 
extract 2 fl.oz. are sufficient to make 1 
gal. of root beer. Or exhaust the above 
drugs with the menstruum Indicated, add 
enough water to make 6 gal., and start 
fermentation with 1 pt. ■ of yeast. 

Percolate the following Ingredients 
with 2 parts of water to 1 part of alco- 
hol until the drugs are exhausted ; Sarsa- 
parilla, 5 lb. ; spikenard, 2 1b. ; winter- 
green, 1 lb. ; birch bark, 1 lb. ; sassafras 
bark, 1 lb. ; wild cherry, 8 oz. ; prickly 
ash, 1 lb. ; Jamaica ginger root, 4 oz. ; 
nutmeg, 4 oz. 

Rose. — 1. — Red rose leaves, 2 oz. ; oU 
of rose, 1 dram ; alcohol, 2 pt 

2. — Deodorized alcohol, 600 parts ; 
proof spirits, 300 parts ; extract of rose 
geranium, 190 parts ; otto of roses, 6 
parts ; carbonate of magnesia, 5 parts. 
Color with tincture of alkanet 

Sarsaparilla, — Oil of anise, 1 dram ; 
oil of wlntergreen, 2 drams ; oil of sassa- 
fras, 3 drams ; alcohol, enough to make 
4 oz. 

Sassafras. — 1. — Deodorized alcohol, 600 
parts ; proof spirits, 400 spirits ; oil of 
sassafras, 100 parts; carbonate of mag- 
nesia, 100 parts. Color with caramel 

2.--^il of sassafras, 1 oz. ; sassafras 
in coarse powder, 2 oz. : alcohol, 2 pt 

Savory Spices. — Black pepper, 4 oz. ; 
powdered turmeric, 3 drams ; coriander 
seeds (all ground), 1% drams; oil of pl* 
mento, 1% fl.dr. ; oils of nutmeg, cloves, 
cassia and caraway, ^ dram each ; recti- 
fied spirit, 1 pt; digest with aglution 
for a fortnight 

Spearmint. — Deodorized alcohol, 600 
parts ; proof spirits, 400 parts ; oil of 
spearmint, 60 parts; carbonate of mag- 
nesia, 50 parts. Color with tincture of 
grass. 

Spice. — Deodorized alcobol* 600 parts; 
proof splrljts, 300 parts ; carbonate of 
roagnesta, 100 parts; oil of cassia, 40 
paru; oil of bitter ahnond, 20 parts; 
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oil of cloves, 20 parts ; oil of lemon, 10 
parts : oil of neroil, 10 parts. Color with 
caramel. 

Spruce. — Deodorized alcohol, 500 parts; 
proof spirits, 400 parts ; oil of spruce, 50 
parts ; carbonate of magnesia, 50 parts. 
Color with caramel. 

Strawberry. — 1. — Pineapple oil, 1% 
oz. ; tincture of orris, % oz. ; tartaric 
acid, % oz. ; alcohol. 80“, 1% pt. 

2. — -Butyric ether and acetic ether, each 
5 parts ; amyl-acetic ether, 3 parts ; amyl- 
butyrlc ether and glycerine, each 2 parts ; 
formic ether, nitrous ether and methyl- 
salicylic ether, each 1 part. 

3. — Deodorized alcohol, 500 parts ; 
proof Spirits, 200 parts : pure strawberry 
Juice, 140 parts ; strawberry ether, 100 
parts : pineapple ether, 45 parts ; tincture 
of orris, 10 parts'; tincture of vanilla, 6 
parts. Color with tincture of alkanet and 
saffron. 

4. — Raspberry ether, 840 parts ; pine- 
apple ether, 150 parts ; tincture of orris, 

5 parts : extract of vanilla, 5 parts. 

5. — Oil of strawberry, % oz, ; glycerine, 
H oz. ; alcohol, 8 oz. ; water, 7 oz. Dis- 
solve oil in the alcohol, add the glycerine 
and then the water ; mix well and filter. 

6. — Oil of wlntergreen, 1 part ; nitrous 
ether, 1 part ; acetic ether, 5 parts ; butyr- 
ic ether, 5 parts; glycerine, ^^2 parts; de- 
odorized alcohol, 45 parts ; distilled 
water, q. s. to make lOO parti. 

7. — Acetic ether, 5 parts ; butyric ether. 

6 parts ; nitrous ether, 6 parts : formic 
ether, 1 part ; amyl acetate. 3 parts ; 
amyl butyrate, 2 parts ; tincture of orris 
root, 5 parts : oil of wlntergreen, 1 part ; 
acetate acid, 1 part ; raspberry essence 
(see above), 10 parts ; pineapple essence 
(see above). 5 parts ; pure, fresh straw- 
berry juice, 20 parts : deodorized alcohol, 
q. s. to make 100 parts. Mix. 

Tea.— Extract the crushed tea-leaves 
with water and then distl! the liquid in 
a vacuum. The first portion of the dis- 
tillate, which contains the essential oil 
and other volatile flavor, Is extracted 
with ether, and the oils are afterward 
mixed with the extract which remains 
in the still. Both the delicate and the 
heavier flavors are preserved In the ex- 
tract in this way. 

Tonic Beer Basence.— Oil of wlnter- 
green, 6 drams ; <^1 of sassafras and oil 
of orange, 6 drams of each ; oil of anise, 
30 gr. ; oil of cloves, 30 gr. Cut the oils, 
dissolve in 20 fl.oz. alcohol, 96“ ; add 
gradually 20 fl.oz. water. 

Tonka. — 1.— Tonka bean, coarsely 

ground, 4 oz, ; diluted alcohol, t pt. 

2.-^Tonka, 1 oz. ; balsam peru, 2 
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drams ; sugar, alcohol, water, of each a 
sufficient quantity. Reduce the beans 
and balsam of pern to a powder with 
magnesium carbonate and gradually ^idd 
sugar to absorb the juice. Transfer to a 
percolator and cover with dilute alcohol. 
When the liquid appears at the exit cork 
the percolator and allow the maceration 
to progress for a period of 24 hours. 
Then remove the stopper and allow per- 
colation to continue until 1 pint of ex- 
tract has been obtained. 

Vanilla. — 1. — Cut up fine 1 oz. vanilla 
bean, grind with 2 oz. of loaf sugar, 
in a mortar, mix 8 oz. of rose water 
and 24 oz, of alcohol, 95“, add a portion 
to the vanilla and sugar, put In a dis- 
placer and pour on the balance of di- 
luted alcohol. Add a few drops of caramel 
if not jflark enough, 

2. — Vanilla beans, sliced Mexican, 1 
lb. : alcohol, 90“, 1 gal. Pack in perco- 
lator after thoroughly moistening ; let 
stand one week, and percolate to 1 gal. 

S. — Pure. — Vanilla bean, 1 oz. ; pumice 
stone, 3 oz. ; diluted alcohol, q. s, Cut 
the vanilla into small pieces, and beat 
in an iron mortar with the pumice until 
reduced to fine powder ; moisten thor- 
oughly with diluted alcohol, and allow to 
.stand for three days in a warm place. 
Then tran.sfer to a percolator, and add 
diluted alcohol until one pint of extract 
is obtained. The extract may also be 
made by maceration, of course. When 
so made add to the beans a pint of the 
menstruum, and when filtered off pass 
enough more through the filter to bring 
the finished preparation to the measure of 
one pint. 

4— Vanilla bean, % oz. ; tonka bean. 
U oz. ; pumice stone, 3 oz. ; diluted alco- 
hol, q. s, to make 1 pt Proceed as In the 
foregoing formula. 

5. — 3,75 parts of Peruvian balsam and 
1.75 parts of oil of orange are rubbed 
down with 250 parts of rectified alcohol 
and 10 parts of magnesia; 125 parts of 
essence of orris root, 62 parts of tonka 
beans, and 30 drops of tincture of casto- 
reum mixed in. The whole is allowed 
to stand for four weeks in a warm place 
and it is then colored with caramel and 
filtered. 

6. — Vanilla, In fine bits, 250 parts is 
put Into 1,350 parts of mixture of 2,500 
parts of 96 per cent, alcohol and 1,500 
parts of distilled water, Cover tightly, put 
In the water-bath and digest for one hour 
at 140“ F. Row off the liquid and set 
aside. To the residue In th^ bath add 
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one-half of the remaining water, treat 
in the same manner, and repeat Now 
pack the vanilla in an extraction ap- 
paratus and treat with 250 parts of alco- 
hol and water, mixed In the same pro- 
portions as before. Mix the results of 
three infusions first made, filter and wadi 
the filter paper with the results of the 
percolation, allowing the filtered perco- 
late to mingle with the filtrate of the 
mixed infusions. 

7. — ^Vanilla. — ^Deodorised alcohol, 500 
parts : proof spirits, 300 parts : sugar, 100 
parts; vanllia, 100 parts. Slit the beans 
and cut them very fine ; then mix them 
with the sugar, and bruise tilt moderately 
fine ; add the alcohol and spirits, and 
macerate for two weeks, occasionally 
shaking; filter. Color with caramel. 

8. — a. — Vanillin, 20 parts ; absolute 
alcohol, 600 parts ; water, 450 parts. 
Dissolve the vanillin in the alcohol and 
add the water. 

b. — Musk, 1 part ; potassium carbpn- 
ate. I part ; vanilla beans, 60 parts ; boil- 
ing water, 240 parts ; alcohol, 720 parts. 
Mix the vanilla, cut fine, the musk and 
potassium salt, and pour over them the 
boiling water. Let them stand until quite 
cold, then add the alcohol and set aside 
for 14 days. Finally strain, express and 
filter the i)ercolate. 

9. — Vanillin, 45 gr. ; coumarin, 3 gr. ; 
alcohol, 3 fl.oz. ; glycerine, 2 fl.oz. ; simple 
syrup, 2 ILoz. ; comp, tincture cudbear, 2 
fl.dr. ; water, enough to make 16 fi.oz. 
Dissolve the vanillin and coumarin In 
the alcohol, add the glycerine, syrup and 
tincture, and lastly enoujfii water to make 
16 fl.oz. 

Winterprcen.— 1.— Oil of wlntergrecn, 1 
oz. ; alcohol, 1 pt, ; cudbear or a)chineat, 

10 gr. 

2. — Wlntergreen, 2 oz. ; sassafras, 2 
02 . ; sarsaparilla, 4 oz, ; burdock root, 4 
oz. ; dandelion, 1^ oz. ; calamus, 4 dr.; 
dilute alcohol, 1 pt ; water, q. s. Grind aU 
the drugs to a coarse powder and mix. 
Moisten the drugs with the dilute alcohol 
and macerate for two days and percolate 
with the dilute alcohol and water till 32 
oz, of product are obtained, then add 

011 wlntergreen, % dr. ; oil sassafras, H 
dr., previously dissolved In 2 oz. of alco- 
hcl and then fiiuar. Use 4 oz. of tels ex- 
tract to a gallon of shnple syrup and 
color with caramel to suit 

Wormwood , — Deodorized alcohol, 600 
parts; proof spirits, 400 parts; oil of 
wormwood, 50 parts; carbonate of mag- 
nesia, 60 puts. 
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SYRUPS 

Preparation. 

In the preparation of syrups, which 
are soluUons M sugar, more or less strong 
according to the object for which they are 
used, care should j:>e taken to employ only 
the best refined sugar, and either distilled 
or filtered rain water, as they will be 
rendered much less liable to spontaneous 
decomposition and become perfectly 
transparent without the trouble of clari- 
fying. \^en, however, impure sugar is 
employed, clarification Is always neces- 
sary. This is best done by dissolving the 
i sugar in the water or fruit juices cold, 

' and then beating up a little of the cold 
! syrup with some white of egg and one or 
two ounces of cold water, until the mix- 
ture froths well. This must be added to 
the syrup In the boiler, and when tha 
whole is frisked up to a good froth, heat 
should be applied and the scum which 
forms removed from time to time with a 
clean skimmer. As soon as the syrup 
begins to simmer It must be removed from 
the fire and allowed to stand until It has 
cooled a little, when It should again be 
skimmed, if necessary, and then passed 
through a clean flannel. By using re- 
fined sugar, however, all this trouble of 
clarification tan be avoided. 

When vegetable Infusions or solutions 
enter Into the compositions of syrups, 
they should be rendered perfectly trans- 
parent by filtration or clarification before 
being added to the sugar. 

The proper quantity of sugar for 
syrups will, In general, be found to be 
two pounds avoirdupois to every pint of 
water or thin aqueous fluid. These 
proportions allow for the water that is 
lost by evaporation during the process 
and are those best calculated to produce 
syrup of proper consistency and possess- 
- ing good keeping qualities. They closely 
correspond to those recommended by Gui- 
bourt for the production of a perfect 
syrup, which, he says, consists of 30 parts 
of sugar to 16 parts of water. 

In the preparation of syrup It Is of 
great importance to employ as little heat 
as possible, as a solution of sugar, even 
when kept at a temperature of boiling 
water, undergoes slow decomposition. 
The best plan is to pour the water (cold) 
over the sugar and to allow the two to He 
together for a few hours In a covered vea- 
ael, occasionally stirring, and to apply a 
gentle heat, preferably that of steam or 
of a water bath, to finish the solution. 
Syrups are sufficiently boiled when some, 
taken iq;> In a spoon, poims out like oil, 
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or a drop cooled tin the thumb naU gives 
a proper thread when touched. When a 
thin skin appears on blowing the syrup, 
it Is Judged to be completely saturated. 
These rude tests, however, often lead to 
errors, which might be easily prevented 
by employing the proper proportions or 
determining the specific gravity by im- 
mersing in the syrup one of Baume’s sae- 
charometers or syrup gauges, as indicated 
in the following table: 


Sugar in 


Deg. 

100 parts. 

Sp. Gr. 

Baume, 

0 

..1.000 

0 

5 

... 1.020. 


10 

, . . 1.040 

6 

15 

...1.062 

8 

20..,.,^... 

...1.081...... 

11 

25 

...1.104 

13.6 

30 

...-1.128 

16.3 

35 

. . . .1.152 

19 

40 

. . . .1,177 

21.6 

45 

....1,204 

24.5 

50 

...1.230 

27 

55 

, . . .1.257 

29.5 

60 

...1.284 

32 

67 

. . . . 1.321 

35 


A fluid ounce of saturated syrup 
weighs 577% grains; a gallon weighs 
13% pounds; its specific gravity is 1.319 
to 1.321, or 35“ Baume ; its boiling point 
is 220“ F., and its density at the tempera- 
ture of 212“ is 1.260 to 1.261, or 30® 
Baume. The syrups prepared with the 
juices of fruits mark about two or three 
degrees more on Baume scale than the 
other syrups. According to Ure, the deci- 
mal part of the number denoting the spe- 
cific gravity of a syrup multiplied by 26 
gives very nearly ^e number of pounds 
of sugar it contains per gallon. 

The preservation of syrups, as well as 
of all saccharine solutions, Is best pro- 
moted by keeping them In a moderate^f 
cool, but not a very cold place. 
syrups be kept in vessels well closed and 
in a situation where the temperature 
never rises above 65® F. They are kept 
better in small than in large vessels, as 
the longer a bottle lasts the more frer 
Quently will it be opened and the syrup 
consequently exposed to the air. By bot- 
tling syrups while boiling hot, and im- 
mediately corking down and tying the 
bottles over with a bladder, perfectly air- 
tight, they may be preserved even at a 
summer heat for years, without ferment- 
ing or losing their transparency. 

The candying of syrups may be pre- 
vented (unless the syrup be oversatu- 
rated with sugar) by addition of 
acetic or cltrld acid, two or three drams 
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per gallon. Confectioners add a little 
cream of tartar to the syrup to prevent 
granulation. Syrup may be effectually 
prevented from fermenting by the addi- 
tion of a little sulphite of potassa or 
lime ; also by the use of salicylic acid In 
small quantities. Fermenting syrups may 
be immediately restored by exposing the 
vessel containing them to the temperature 
of boiling water. The addition of a little 
spirit is also good, say about 10 per cent 

A solution of sugar prepared by dis- 
solving two parts of double refined sugar 
in one of water, and boiling this a little, 
affords a syrup which neither ferments 
nor crystallizes. 

The best way to keep fruit syrups from 
fermenting is by botUing while hot into 
suitable bottles or lai^r vessels and to 
prevent access of air. This is the prin- 
ciple, and it may be carried out In vari- 
ous ways. For instance, fill the syrup 
while hot in quart bottles, previously 
wanned, and fill them almost full. Cover 
or cork the bottles temporarily until the 
syrup cools a little and contracts in vol- 
ume; then, having heated a small quan- 
tity of the syrup, refill the bottles, cork 
them secxirely and wax them. 

A great variety of syrups are made by 
the addition of proper flavoring ingre- 
dients to simple syrup, but in other cases, 
especially when the juices of fruits are 
employe^ the syrup is not first prepared 
and then flavored, but the processes go 
hand in hand. In such Instances specific 
Instructions will be given. It is ^ways 
advisable, when fresh fruit can be ob- 
i talned, to use it in preference to the es- 
sence. One general recipe, which answers 
for nearly all fresh fruit, is as follows: 
Use nothing but the very best fresh fruit, 
which must be freed from stocks, etc., and 
crushed with a wooden Instrument (not 
metal). When well mashed, let It stand 
in a room of even temperature (about 
68® F.) for 4 days, which will give suffi- 
cient time for fermentation to take place ; 
press out the juice from the fr«dt and let 
it settle in a cool cellar for 2 days, after 
which 5 pounds of the clear Juice is to be 
simmered with 9 pounds of loaf sugar. 
While warm strain through flannel. The 
color may be Improved by a solution of 
some colorit^ agent 
It Is advisable to add to the fresh fruit, 
before setting It for fermentation, about 
2 pounds of powdered loaf sugar for 
every 100 pounds of fruit When cold, 
it Is ready for bottling. Cleanliness 
should be strictly observed in all the uten 
stls used. When bottling for storing, 
skim the top of any floating matter from 
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the syrups In the large pan, and see that 
no residue at the bottom goes into the 
bottles. Most of the syrups not made of 
fruit may have a little mucilage of gum 
arable added, in order to produce a rich 
froth- The following recipes comprise 
syrups made from the fruit and also from 
essences. These may be varied to suit 
taste and requirements. A variety of 
syrups have been brought into use by 
adding the various wines, such as claret, 
hock, sherry, etc., to simple syrup ; others, 
by the addition of spirits, as milk punch, 
by adding to vanilla cream Jamaica rum 
and nutmeg. Almost any syrup may be 
made by the addition of a sufficient quan- 
tity of flavoring essence to simple syrup, 
but these artificially prepared syrups are 
inferior to those made from fresh fruits. 

Red Coloring for Soda Water Syrups. 
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— The most convenient Is probably tinc- 
ture of cudbear, as It affords a good, sub- 
stantial and natural-looking color, mis- 
cible with sjnrups without cloudiness. It 
may be made as follows : 2 to 4 oz. pow- 
dered cudbear, l,pt diluted alcohol. Ex- 
haust by maceration or displacement 
Used alone, the tincture gives a shade of 
red closely imitating the color of rasp- 
berries or currants. For deeper red, like 
blackberries, the addition of some cara- 
mel is all that is necessary. The straw- 
berry color is best Imitated with tincture 
of cochineal. Aniline red, owing to its 
cheapness, is often used for coloring 
syrups, but It produces a glaring, arti- 
ficial-looking bluish-red and is liable to 
the objection that it sometimes contains 
arsenic. 


Comparative Cost of Syrups. 

The following table shows the comparative cost of fourteen of the leading soda 
syrups both bought and made from various methods. In computing these figures, says 
the “ Spatula,” the average price of five of the leading makers of fruit juices, etc., has 
been taken, so as to give an accurate figure. 


Kind of Syrup. Made 
from 
extracts. 

Orange $0.42 

Lemon 42 

Raspberry -42 

Strawberry 42 

Pineapple 42 

Peach 42 

Grape 42 

Cherry 42 

Vanilla 43 

Sarsaparilla 42 

Ginger ale 52 

Ginger 40 

Cofl^ 40 

Chocolate 

Chocolate from cocoa 


— Price per gallon,- . 

Made 
When from 
bought fruit Made 

ready stock, from 
for use. Juice, etc. fruit 
$1.00 $0.78 $0-55 

.78 


1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1,00 


.78 

.78 

.78 

.78 

.72 


From 

coffee 

.50 

Cheap 

.52 


.52 


, Price per 1 % ounces. - - 

Made 
When from 

Made bought fruit Made 

from ready stock, from 

extracts, for use. Juice, etc. fruit. 

$0,005 $0,012 $0,0092 $0.0065 


.005 

.005 


.012 

.012 


.0092 

.0092 


.0062 


Table Showing Amoniit of Syrup Ob. 
talned from : 

1. —The addition of pounds of sugar to 
1 gallon of water, and 

2, -~Amount of sugar in each gallon of 
syrup resulting therefrom ; 

Lbs. sugar of 

added to sugar in 


il water. 

Gals. 

Pints. 

FI. ozs. of^rup. 

1 

1 

0 

10 

.93 

2 

1 

1 

4 

1.73 

3 

1 

1 

14 

2.43 

4 

1 

2 

8 

3.05 

5 

1 

3 

2 

3.6 

6 

1 

3 

12 

4.09 

7 

1 

4 

e 

4.52 

8 

1 

6 

0 

4.92 



.005 

.012 

.0092 



.005 

.012 

.0092 


From 

.005 

.012 

.0092 

From 

best 

.005 

.012 

.0086 

best 

extract 

.005 

.012 

.0092 

extract 

.55 

.0051 

.012 


.0065 

.50 

.005 

.012 


.006 

.81 

.0062 

.012 

Prom 

.0096 

.78 

.0047 

.012 

coffee 

.0092 


.0047 

.012 

.006 

.006 

Best 


.012 

Cheap 

Best 

.61 



.0082 

.0072 

Lbs. sugar 




Lbs. of 

added to 



sugar in 

1 gal. 

Syrup actually obtained 

Igal. 

cold water. 

Gals. 

Pints. 

FI. ozs. of syrup. 

9 

1 

s 

10 

5.28 

10 

1 

6 

4 

5.62 

11 

1 

6 

14 

5.92 

12 

1 

7 

8 

9.18 

13 

2 

0 

2 

6.38 

14 

2 

0 

12 

6.7 

15 

2 

1 

6 

6.91 


Syrup Fomniaa. 

Apple Syrup . — Proceed with apples as 
for pineapple syrups. 

Apricots. — 1. — Strain and rub 2 qt. of 
apricot pulp through a fine hair sieve into 
a brii^t and clean copper basin ; add to 
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this 2 gal. of simple syrup, boiling hot; 
mix well and add a little dissolved citric 
acid ; stir occasionally until it becomes 
perfectly cold, When serving it add a 
little plain cream or ice cream to each 
glass of soda drawn. 

2. — Apricot pulp (French)', 1 pt. ; so- 
lution of citric acid, 1 oz. ; rock candy 
syrup, 3 pt. ; orange flower water (best), 
1 pt, Two ounces to 14-ounce glass ; 
crushed ice and straws. 

3. — Three qt. of simple syrup, 1 qt. of 
apricot Juice, 2 oz. of soda foam, H oz. 
of citric acid solution. Color orange. 

Banana. — 1.— Oil of banana, 2 drams ; 
tartaric acid, 1 dram ; simple syrup, 6 pt 

2, _iiproceed with bananas as for pine- 
apple syrups, 

3, _-Cut the fruit In slices and place 
them In a jar. Sprinkle with sugar and 
cover the jar, which is then enveloped in 
straw and placed in cold water and the 
latter is heated to the boiling point The 
jar is then removed, allowed to cool and 
the juice is poured into bottles. 

4, — Bananas, 2 : simple syrup (10 lb. 
to gal.), 2 pt Slice the bananas and 
Pray them in a mortar until all lumps are 
reduced, and add the syrup In small quan- 
tities, mixing thoroughly after each addi- 
tion. Care should be taken to employ 
ripe fruit and to peel It thoroughly. This 
syrup should be made fresh every day. 

Blackberry. — 1. — Prepared from ripe 
fruit the same as raspberry syrups. 
Blackberry syrup is improved by adding 
1 oz. best French brandy to each quart. 

2.— Prepare like either- strawberry or 
mulberry syrup. 

Valisaya Tonic. — Brown calisaya, 4 
av.oz. ; gentian, 1 av.oz. ; orange peel, 1% 
av.oz. ; cinnamon, 1 av.oz. ; alcohol, 65 
per cent., enough to make 32 fl.oz. For 
use at the soda fountain mix one meas- 
ure of this tincture with two measures of 
syrup. 

Capillaire (Maidenhair) Syrup. — 1,— - 
Maidenhair, 8 oz. ; boiling water, 5 pt ; 
orange flower water, 4 oz. Sugar, suflS- 
cient Infuse the maidenhair in the boil- 
ing water. When nearly cold, press out 
and filter the liquid, add to it the orange 
flower water and dissolve it with sugar in 
the proportion of 7 oz. to each 4 fl.oz. of 
liquid. 

2, —Nine lb. leaf sugar, 4 lb. orange 
flower water. Boil till the sugar is dis- 
solved and the syrup is clear. While hot 
strain through flannel, add to the cool 
^yfup 2 df^ms of tartaric acid, previously 
dissolved in 8 oz. of the strongest orange 
flower water ; lastly add 4 oz. of the beat 
^ine wine. 
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3. — Florida orange wine, 1 pt. ; water, 
1 pt. ; granulated sugar, 6 lb. Dissolve 
by agitation or percolation and add liquid 
phosphate, 1 oz. 

Celery . — Tincture celery seed, 2 oz. ; 
juice of lemons, No. 2 ; pineapple Juice, 
16 oz. ; syrup, enough to make 1 gal. A 
“gamey” flavor is obtained by bruising 
the fresh lemon peels in the syrup, after- 
ward straining them out 

Cherry, — 1. — Take sour cherries, a con- 
venient quantity, bruise them In a porce- 
lain, stone or wood mortar, to break the 
stonep or pits of the fruit; express the 
Juice; set it aside for three days to un- 
dergo fermentation, and proceed accord- 
ing to the directions given for strawberry 
syrup. 

2. — Crush the cherries, pits and all, in 
a stone or wooden mortar. Express the 
Juice, add about a pound of sugar for 
each pint of it, heat to the boiling point 
and strain. While the syrup is still hot, 
pour it into bottles which have been 
boiled and are of about the same temper- 
ature as the syrup and cork or plug the 
bottle’s mouth with antiseptic cotton. 
When wanted for use, dilute with plain 
syrup and add about an ounce of a satu- 
rated solution of citric acid to each gal- 
lon of the diluted syrup. 

3. — It is best to use as far as possible 
the black varieties, which are of fine 
flavor and good color. Stone the cher- 
ries, pound about one-tenth of the stones 
to a paste, mash and mix well together, 
let stand for a short time, stirring it oc- 
casionally, and strain. 

4. — Essence of cherries, 4 oz. ; citric 
acid, 3% oz. ; cane sugar, 6 lb. ; distilled 
water, 10 pt, ; liquid cochineal, sufficient, 
Dissolve the sugar in the water, and, 
when cold, add the other ingredients. 

5. — Stem and wash 1 qL of cherries. 
Stone the cherries and pass through the 
chopper and add syrup to. make 2 qt, 
Cleanliness should be observed In all the 
pixicesses. Utensils and machine should 
be washed before the next fruit is pre- 
pared, and when the work is finished all 
utensils and machines should be carefully 
washed and dried. 

6. “-Cherry Phosphate Syrup.— Cherry 
Juice, 3 pt ; sugar, 6 lb. ; water, 1 pt ; 
acid phosphate, 4 oz. Bring to boil and 
when cool add add phosphate. 

7. — Wild Cherry Syrup. — a. — Ground 
wild cherry, 2 lb. ; water, 1 gal. Infuse 
for 24 hours, express and add sugar, 9 lb. 

b.— Wild cherry bark (in coarse pow- 
der), 6 oz. Moisten the bark with water 
and let it stand for 24 hours in a close 
vessel Then pack it firmly in a perco- 
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lator and pour water upon it until 1 pt. 
of water is obtained. To this add sugar, 
28 oz. 

8. — Wild Cherry Phosphate Syrup. — 
Syrup of wild cherry, U. S. P., 10 fl.oz. ; 
cherry Juice, CJerman, black, 8 fl.oz. ; glu- 
cose syrup, 12 fl.oz. ; diluted phosphoric 
acid, 2 fi.oz. ; oil bitter almond, 4 drops. 
Mix. 

Chocolate. — 1. — Best chocolate, 8 oa. ; 
water, 2 pt ; white sugar, 4 lb. Mix tha 
chocolate in water and stir thoroughly 
over a slow fire. Strain and add the 
sugar. 

2. — Bark of roasted cacao bean, 2 oz. 
Reduce to a moderately fine powder, mix 
with simple syrup, 2 oz. Pack In a per- 
colator and exhaust with the following 
mensthmm at a boiling temperature ; 
Sugar, 12 oz. ; water, 8 oz., so as to ob- 
tain 1 pt. of syrup. To the percolate 
add, when cold, extract of vanilla, 2 fl.dr. 

3. — Cocoa, soluble, 2 oz. ; water, 32 
fl.oz. ; sugar, 52 oz. ; vanilla extract, 
about 4 fi.dr. Triturate the cocoa in a 
mortar with a portion of the water to a 
smooth paste, add the remainder of the 
water, then the sugar, heat the whole in a 
suitable vessel with constant stirring, 
until it nearly reaches the boiling point, 
then strain through a fine sieve, and when 
cold add the vanilla extract 

4. — Chocolate, powder, 4 oz. ; sugar, 52 
oz. : vanilla extract, about 6 fl.dr. ; water, 
boiling, ?4 fl.oz. Mix the chocolate and 
sugar, triturate the mixed iwwders with 
the boiling water added slowly and strain. 
When cool, add the vanilla extract 

5. — Blank’s chocolate, 8 oz. ; powdered 
borax, % oz. ; powdered boric acid, % 
oz. ; starch, 1 oz. ; water, 64 fl.oz. ; sugar, 
6 lb. ; vanilla extract about l fl.oz. Grate 
the chocolate, triturate with the borax, 
boric acid and starch, add slowly, with 
stirring, the water, bring to a boil, strain, 
allow to cool and add the extract In 
view of the popular outcry against the 
use of boric acid, thig formula is open to 
objection. 

6. — Chocolate, 4 oz. ; granulated sugar, 
24 oz. ; water, 48 fl.oz. Put the choco- 
late in an enameled pot and add about 8 
avoirdupois ounces of sugar, stirring well 
with a porcelain pestle unUl all the lumps 
in the chocola^ are reduced to powder 
and are well dipd with the sugar. Add 
the remainde^ir the sugar, mixing well. 
Heat the water to boiling, pour it on the 
mixture of chocolate and sugar, stir well 
with a wooden ladle and boll the whole 
for a few minutes. 

T,.^Coco&, 8 oz. ; hot water, 2 pt. ; gela- 
tine, CJooper’s, % sheet ; sugar, 1 lb. Boll 
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together for a few minutes and then 
strain. 

8. — Cocoa, light, soluble, 4 oz. ; granu- 
lated sugar, 2 lb. ; boiling hot water, 1 
qt ; extract vanlUa, 1 oz. Dissolve the 
cocoa in hot water by stirring, then add 
the sugar and dissolve. Strain and when 
cold add the vanilla extract. 

9. ' — Blank’s chocolate, plain, 4 oz. ; 
boiling water, 4 oz. ; water, 28 oz. ; sugar, 
50 02 . ; extract of vanilla, % oz. Cut the 
chocolate into small pieces, then add the 
boiling water and stir briskly until the 
mixture forms into a thick paste and as- 
sumes a smooth and uniform appearance. 
Then slowly add the remainder of the 
water, stirring at the same time, and set 
aside until cold. Then remove carefully 
by skimming the layer of solid fat which 
consists of almost pure cacao butter ; add 
the sugar, dissolve It by the aid of a 
gentle heat and allow the whole to come 
to a boil. Then strain and add the ex- 
tract of vanilla. 

10. — Confectioners’ chocolate, % lb. ; 
hot water, 2 qt ; condensed milk, 1 can ; 
granulated sugar, 5 lb. ; extract of va- 
nilla, 1 oz. ; gum foam, 1 oz, ; whites of 2 
eggs. Cut the chocolate fine, place in an 
evaporating dish and rub with the water 
(which must be boiling hot), gradually 
added, until a smooth paste Is obtained ; 
then stir In the milk and sugar, and when 
the latter is dissolved set aside to cool 
When cold, skim off any particles of 
grease, etc., which may have arisen to the 
top, add the white of egg previously well 
beaten, the extract of vanilla and the gum 
foam. Strain through muslin and it is 
ready for use. 

11. — Fruit Chocolate. — Strawberry 
syrup, 10 fl.oz. ; vanilla syrup, 10 fl. oz. ; 
raspberry syrup, 8 fl,oz. ; chocolate syrup, 
4 fl.oz. In serving draw 2 fluid ounces 
of this syrup Into a 12-ounce glass, add 
1 or 2 fluid ounces of cream, nearly fill 
the glass with the coarse stream of carbo- 
nated water and then top off with the 
fine stream. 

CinchoTio Syrup. — 1. — Tincture cin- 
chona, detannated (N.F.), 3 fl.oz. ; tinc- 
ture vanilla, 1 fl.oz. ; essence orange, 2 
fl.dr. ; alcohol, 3 fl.oz. ; water, 0 fl.oz- ; 
syrup, 6 fl.oz. ; red coloring, enough ; 
syrup lemon, enough to make 32 fl.oz. 
Mix the first five Ingredients, Alter 
through a small amount of purified talc 
and color red to suit Seiwe “ solid.” 

2, — Tincture of detannated cinchona, ^ 
oz. ; extract of vanilla, 2 oz. ; alcohol, 6 
oz. ; rock candy syrup, 8 oz. ; spirits ot 
ctu^coa, 2 dr. ; distilled water, enough to 
make 1 qt. Mix and filter through car 
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bonate of magnesia and then color a deep 
red with carmine solution. Then add 1 
quart of lemon syrup and shake. Pour 
1 ounce of clnlsaya syrup into a mineral 
glass and draw crbonated water in an- 
other glass. Mix thoroughly by pouring 
from one glass to the other and serve. 

Cinnamon,— 0\\ of cinnamon, 30 m. i 
carbonate of magnesia, 60 gr. water, 2 
pt. ; granulated sugar, 56 oz. Rub the oil 
first with the carbonate of magnesia, then 
with the water gradually added, and filter 
through paper. In the filtrate dissolve 
the sugar without heat 
Coco.—!.— Wine coca, 1 . pt. ; cane 
sugar or rock candy syrup, 7 pt This 
has a pleasant, very slightly bitterish 
taste. 

2. — Pepsin.— Crystal pepsin, 20 gr. ; 
elixir of coca, 2 oz. ; syrupy phosphoric 
acid, % dr. ; chocolate syrup, 14 oz. Mix. 
Trim with grated cocoanut. 

3. — Vanilla. — Wine of cocoa, 1 pt ; 
strong extract of vanilla, 2 oz. ; cane 
sugar or rock candy syrup, 7 pt 

Coca-Kola.— 1.— Fid. ext kola, 4 dr. ; 
wine of coca, 2 oz. ; syrup, enough to 
make 32 oz. Serve 1 ounce “solid’^ in an 
S-ounce glass of carbonated water. 

2. — Fid. ext kola, 1 oz. ; elixir coca, 
2 oz. ; or wine of coca, 4 oz. ; extract va- 
nilla, 2 dr. ; essence rose, 2 dr. ; essence 
cinnamon, 2 dr. ; syrup, enough to make 
32 oz. Serve as above. 

3- — Wine coca, 4 oz. ; wine kola, 8 oz. ; 
raspberry juice, 4 oz. ; blackberry brandy, 

1 oz. ; lime juice, 1 oz. ; syrup, 8 oz. 
Serve as above. 

4. — Fluid extract coca, 1 fl.dr. ; fluid 
extract kola, 1 fl.oz. ; simple elixir, S 
fl.oz. ; syrup, sufficient to make 16 fl.oz. 
Mix the fluid extract with the elixir, filter 
tlirough paper and add to the simple 
syrup. 

5. — Mint. — Wine koka, 6 oz. ; wine cola, 

6 oz, ; orange syrup, 2 pt. ; raspberry 
syrup, 1 pt. M. : Serve 2 oz. to glass, 
adding dash of essence peppei*mlnt, solid. 

6. — Wine.— Kola wine is made by ex- 
tracting 1 02 . of fresh kola nut with le 

02. of sherry wine. Coca wine is made 
hy extracting 1 oz. of coca leaves with 10 
OZ- of sherry wine. 

Coffee. — 1 . — Coffee syrup, 2 pt. ; cream, 

1 pt. 

2. ~Coffee, roasted, % lb. ; boiling 
water, 1 gal. Enough is filtered to make 
^ gaL of the Infusion to which add 
granulated sugar, 7 lb. 

3. — Ground Java coffee, 2 oz. ; simple 
syrup, 2 fl. 02 . Mix and pack in a perco- 
ator and add, boiling hot, a mixture of 
loaf sugar, 12 av.oz. ; distilled water, 8 
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fl.oz. To percolate 1 pt. of syrup. 

4. — Take of ground, roasted coffee, 4 
; boiling water, 2 pt. ; sugar (com.), 

4 lb. Infuse the coffee in the water until 
cold, strain, add the sugar and make a 
syrup. 

5. — Take 1 Ib. of fresh roasted Java or 
Mocha coffee and percolate according to 
the directions of the Pharmacopoeia with 
the following mixture : Alcohol, 8 oz. ; 
glycerine, 4 oz. ; water, 4 oz,, and con- 
tinue the percolation with diluted alcohol 
until 14 ounces have passed. Set this 
aside and continue the percolation until 
the coffee is exhausted. Evaporate to 2 
ounces and mix with the 14 ounces re- 
served. This makes a fluid extract of 
which 1 ounce is sufficient for 1 pint of 
syrup. 

6. — Java coffee, 1 oz. Mocha coffee, 1 
oz. ; Rio coffee, 4 oz. ; glycerine, 1 fl.oz. ; 
simple syrup, extra heavy, 4% pt. ; hot 
water, a sufficient quantity. Roast the 
coffee, reduce at once to fine powder, 
moisten with about 7 ounces of hot water 
with which the glycerine has been mixed. 
Let stand for 1% hours in a very warm 
place and then percolate until 24 fluid 
ounces of liquid are obtained. Add to 
this the syrup. 

Crab Apple Tonic. — Sweet cider, 1 
gal. : sugar, 7 lb. ; extract matt, 4 fl.oz. ; 
solution citric acid, 1% fl.oz. Evaporate 
the cider to 4 pints. In this dissolve the 
sugar, strain and add the remaining in- 
gredients, Serve either “solid” or with 
foam This syrup is said to yield a drink 
quite similar to some proprietary syrups, 
such as champagne mist and kylo. 

Cream . — 1, — Fresh cream, pt. ; fresh 

milk, H pt ; powdered sugar, 1 lb. Miv 
by shaking and keep in a cool place. The 
addition of a few grains of bicarbonate of 
soda will for some time retard souring. 

2. — Oil of sweet almonds, 2 oz. ; pow- 
dered gum arable, 2 oz. ; water, 4 oz. 
Make an emulsion and add simple syrup 
enough to complete 2 pt 

3. — One pt condensed milk, 1 pt 
water, 1^ lb, sugar. Heat to boiling and 
strain. This will keep for over a week 
in a cool place. 

4. — Imitation. — Make an emulsion with 
3 02 , fresh oil of sweet almonds, 2 oz. 
I)owdered gum arabic and 2 oz. water : 
then dissolve 1 lb. white sugar by gentle 
heat, strain, and when cool add the whites 
of 2 eggs. It should be put up in small 
bottles, well corked, in a cool place. This 
Is not only an excellent imitation and 
substitute for cream syrup, but wiU keep 
for a considerable time. 

CTwront.—!,— Refined sugar, 5 kilos: 
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conserve of currants, 2.6 liters. Put the 
sugar in a pan, add the conserve and heat 
rapidly. Remove the syrup from, the fire 
as soon as It boils. Skim and pa^ 
through woolen cloth. 

2. — Six pt simple syrup, 2 pt. water, 
2 02 . tartaric acid, 3 dr. fruit essence. 
Mix, color with red carmine for red cur- 
rants and with burnt sugar for black. 

3. — One pt. red currant Juice, 1 gal. 
simple syrup. 

4. — Proceed as for strawberry syrup. 

5. — Framboise Current Syrup. — Rasp- 
berry syrup, 1 pt ; currant syrup, 4 pt. 

6. — French Currant Syrup. — French 
currant Juice, 1 bottle ; citric acid, 2 dr, ; 
caramel, 1 dr. ; tincture of cochineal, 3 
dr. ; syrup, enough to make 2 gal. M. 

Fancu Si/rup.— Vanilla syrup, 2 pt ; 
pineapple syrup, 8 oz. ; raspberry syrup, 
8 oz. 

Foam. — 1. — If It is thought desirable 
to give an extra foam or “head’* this for- 
mula will do ; Take soap bark in coarse 
powder, 2 oz. ; animal charcoal, 1 oz. 
Macerate 2 days in alcohol, 2 oz. ; glyc- 
erine, 2 oz. ; distilled water, 4 oz. Per- 
colate to obtain 8 oz, of finished product. 
Quantity to be used, 2 drams to the gal- 
lon of concentrated ginger ale. 

2. — To each gallon of syrup add from 
2 to 4 oz. of gum arable dissolved in Its 
own weight of water. 

3. — Quillaya bark, 4 oz. ; alcohol, 4 oz. ; 
glycerine, 4 oz. ; water, 8 oz. Exhaust by 
percolation so as to make one pint of 
tincture. From 2 to 5 drams of this tinc- 
ture to every gallon of syrup will be 
found sufficient to give every glass of soda 
drawn that creamy appearance so uni- 
versally liked. At the same time it has 
the advantage of being cheap, Is used in 
such minute quantities that it cannot be 
discovered by taste, is aiwaj^s ready for 
use and will never spoil. 

4. — Irish Moss, — Talre of Irish moss 
1 oz. and water ehough to make 1 pt. 
Wash the Irish moss in water, to free 
from impurities; add 1 pt. of water and 
boil for 5 minutes,' or heat in a water 
bath for 15 minutes, or macerate in cold 
water for 24 hours, with occasional stir- 
ring ; filter through purified cotton, on a 
muslin stra^r, in a hot water funnel. 
This mucilage, it is claimed, has no more 
taste than mucilage of gum arable and Is 
said to ke^ 1]|iKter. It can be used with 
soda syrup in the proportion of from 2 to 
4 oz. to 1 gaL of the syrup. 

Frutf Juices, Preservation of . — Express 
the Juice of any fruit ; filter and pour Into 
champagne houles; fill them up to the 
bend of the necks : cork tightly and fasten 
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the corks down with cord or wire ; then 
put the bottles Into a kettle ; set them on 
a double sheet of coarse paper, placed on 
the bottom of the kettle, and pack the 
bottles loosely in with hay or cloths ; then 
fill the kettle up to the necks of th^ bot- 
tles with cold ^vater ; place over a mod- 
erate fire and let boll for 20 minutes, 
then remove the kettle from the fire, al- 
lowing the bottles to remain in the kettle 
until the water becomes cold ; then seal 
the corks and pack the botUes sideways 
in a cool, dry cellar. Prepared in this 
way, they will keep In a perfect state for 
a very long time. Fruit pulps are pre- 
served in precisely the same way, except 
that they have about an ounce of finely 
powdered sugar added for each bottle of 
pulp so put up. 

De Brevans, in “ Manufacture of Li- 
quors and Preserves,’' gives the following 
formulas : 

Huckleberries, Barberries, Cherries and 
Grapes. — Crush the fruit and pass the 
pulp through a horsehair sieve ; crush the 
marc and unite and carry to the cellar. 
After 24 hours of fermentation filter and 
preserve. The juice of cherries is better 
when a mixture of black and red cherries 
is used. 

Orange and Lemon Juice. — Remove 
skin and seeds, crush the pulp and press 
and mix with rye straw washed and cut 
fine to assist the separation of the Juice. 
Clarify by repose, filter and preserve. 

Quince, Pear and Apple Juice. — Peel 
and rasp the fruit, taking care not to 
touch the seeds. Press the pulp, mixed 
with rye straw, washed and cut fine. 
Clarify by repose, filter and preserve. 
The quinces should be fully ripe. 

Raspberry Juice. — Crush the fruit and 
press the marc. The liquid is allowed to 
repose for 1 or 2 days, after which It is 
filtered. One-fifth of the weight of red 
cherries is sometimes added to the rasp- 
berries. Another process reported to have 
given excellent results is this one : The 
clarified Juice is heated to boiling in a 
copper vessel and then poured into a dish. 
Meanwhile the bottles are provided with 
stoppers and are then gradually filled, a 
space of about 2 centimeters in the neck 
being left empty ; some alcohol Is then 
poured upon the hot liquid and the bottle 
is quickly stoppered, the cork being fur- 
ther secured as the liquid cools. The al- 
cohol which evaporates into the empty 
space is sufficient for the preservation of 
the Juice. The julee of fredi herbs may 
be preserved in the same manner. This 
process seems to be an entirely tmobjec- 
tlonable one. It is generally believed that 
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many of the fruit juices as found In the 
market are usually preserved by means 
of antiseptics and anti-ferments, such as 
salicylic acid, boric acid, boroglyceride, 
sodium sulphite, peroxide of hydrogen, 
formaldehyde, etc. 

Fruit Punch. — Strawberry syrup, 10 
oz. ; orange syrup, 10 oz. ; pineapple 
syrup, 10 oz, ; lemon juice, 2 oz. Mix. 
Use 2 ounces of this syrup to a large 
glass one-third full of shaved Ice, then fill 
with carbonated water and add a slice of 
pineapple and some strawberries. 

Ginger. — 1. — Soluble essence of ginger 
(N.F.), 3 oz. : tincture of ginger, 1 oz. ; 
syrup, 6 pt. ; water, 2 pt 

2. — Take of tincture of ginger, 2 oz, ; 
white sugar, 7 lb, (com.) ; water, % gal. 
Heat the sugar and water until the sugar 
Is dissolved, raise to the boiling point, 
then gradually add the tincture of ginger, 
stirring briskly after each addition. 

3. — Six pt. simple syrup, 2 pt. water, 

1 oz. tartaric acid, 2 oz. ginger. Burnt 
sugar to color. 

4. — Four oz. extract of Jamaica ginger, 

1 gal. syrup. Shake well. A few drops 
of tincture curcuma to color. 

5. — Nine lb. loaf sugar, 5 lb. water, 12 
oz. essence ginger, 4 oz. Rhine wine. Boil 
sugar and water until dissolved and clear. 
When cool add ginger and wine. Mix 
well and let settle. 

6. — Tincture of ginger, 2 fl.oz. ; simple 
syrup, 4 pt. 

7. — Soluble extract of ginger, 2 oz. ; 
tincture of capsicum, 4 dr. ; simple syrup, 

1 gal. Mix, For a good many people 
ginger is scarcely warm enough without 
the addition of Cayenne pepper. 

8. — Syrup of ginger, 2 pt. ; syrup of 
lemon, 1 pt. ; tincture of capsicum, 1 dr. 

Grape.— 1. —Brandy, % pt. ; tincture of 
lemon, 1 oz, ; simple syrup, 1 gal. ; tinc- 
ture red saunders, 1 qt. 

2. — Brandy, ^ pt. ; spirits of lemon, 

Vi oz. ; tincture of red saunders, 2 oz. ; 
simple syrup, 1 gal. 

3. — A grape syrup, not an artificial 
syrup, or one for fountain use, but a 
syrup from the fruit, for domestic or 
table use, etc. Take 20 lb. ripe freshly 
picked and selected tame grapes, put them 
Into a stone jar and pour over them 6 qt. 
of boiling soft water. When sufficiently 
cool to allow It, well squeeze them 
thoroughly with the hand, after which 
allow them to stand 3 days on the furnace 
with a cloth thrown over the Jar, then 
squeeze out the Juice and add 10 lb. of 
crushed sugar ; let it remain a week 
longer In the jar ; then take oflf the scum, 
strain and bottle, leaving a .vent until ' 
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done fermenting, when strain again and 
bottle tight and lay the bottles on the 
side hi a cool place. 

4. — Brandy, % pt. ; extract of lemoil, 
Vi oz. ; tincture of cudbear, 1 oz. ; simple 
syrup, 1 gal. 

5. — Bottle grape juice, 1 qt. ; sugar, 1 
lb. ; simple syrup, 2 qt. ; sol. citric acid, 
1 oz. Dissolve the sugar in the grape 
Juice and add the acid and syrup. 

6. — Grape Juice, 2 pt. ; acid solution, 1 
oz, ; gum foam, 1 oz. ; simple syrup, q. s. 
1 gal. Mix thoroughly. To serve a grape 
phosphate use 1 oz. of the syrup to an 
S-oz. mineral glass. 

Grenadine. — Extract grenadine, 2 oz. ; 
liquid foam, 1 oz. ; rod fruit coloring, 1 
dr. ; syrup, 1 gal. Mix, then add fruit 
acid, 2 oz. 

Hock and Claret. — Hock or claret wine, 

1 pt. ; simple syrup, 2 pt. 

Imperial. — Equal parts of raspberry 
and orange syrups. 

Iron, Malt and Phosphate. — Solution 
of phosphate of iron (1 to 8), 2 fl.dr. ; 
exti'act of malt, 1 fl.oz. ; solution of acid 
phosphate, 1 fl.oz. ; solution of albumen, 

2 S..OZ. ; solution of caramel, 2 fi.dr. ; ex- 
tract of vanilla, 1 fl.dr. ; extract of bitter 
almonds, Vt fl.dr. ; syrup, sufficient to 
make 20 fl,oz. Mix well. 

Java Tonic. — Compound tincture of 
cinchona, 6 fl.dr. ; coffee syrup, 8 fl.oz. ; 
vanilla syrup, 4 fl.oz. ; glucose syrup, S 
fl.oz, ; syrup, enough to make 32 fl.oz. 
Serve ‘‘solid’' in 8-ounce glasses, like the 
phosphates. 

Kola. — 1. — Fluid extract of kola (from 
fresh nuts), 2 fl.dr. ; claret wine, 12 fl.oz. ; 
raspberry juice, 1 % fl.oz, ; solution of 
acid phosphate, 4 fl.oz. ; solution of citric 
acid, 2 fl.oz. ; soda syrup, to make % gal. ; 
solution of carmine, to color deep red. 
Serve “solid” in 8-ounce, glasses, using 
about 1 ounce of this syrup and filling 
the glass with the coarse stream of carbo- 
nated water. 

2. — Kola cordial, % oz. ; calisaya cor- 
dial, 1 oz. ; catawtaa wine, 1 oz. ; frothing 
mixture, % oz. ; blackberry syrup, 14 oz. 
Mix. Trim with fresh berry. 

3. — Champagne. — a. — Grape jelly, ■ 1 
lb. ; tartaric acid, 1 dr. Dissovle both In 
a little hot water and add fluid extract of 
kola, 5 dr. ; extract of vanilla, 3 dr. ; 
acetic ether, 5 drops ; pelargonic ether, 5 
drops ; rock candy syrup, 1 gal. Serve 
without foam. 

b.— Stock champagne syrup, 7 pt ; kola 
wine, 1 pt. ; fruit acid, 3 oz. sarsaparilla 
color, % oz. ; Tufts’ extract vanilla, 
IVt oz. 

4. — Cherry-Kola. — Serve same as Cold 
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Coca. To make 1 gal. Cherry-Kola : Kola 
wine, 6 oz. ; raspberry syrup, 12 oz. ; 
citric acid (sol.), H oz. ; plain syrup, 
quantity sufficient to make 1 gal. 

5. — PruIL — FI. ext, kola, 2 dr. , grape 
Juice, 10 oz. ; pineapple juice, 6 oz. ; lemon 
syrup, q. s. 2 pt M. 

6. — Mint Phosphate. — Kola cordial, 1 

oz. ; syrupy phosphoric acid, % ; spear- 

mint cordial, 3 dr. ; lemon syrup, 15 oz. 
Mix. Trim with sprigs of fresh mint. 

7. — ^Pepsin. — crystal pepsin, 15 gr. ; 
kola cordial, 1 oz, ; syrupy phosphoric 
acid, % dr. ; red currant syrup, 15 oz. 
Mix. Trim with sliced lemon. 

LemoTi. — 1. — ^Dissolve 6 dr. of tartaric 
acid and 1 co. of gum arable, in pieces, 
in 1 gaL of simple syrup ; then flavor 
with 1% fl.dr. of best oil of lemon, or 
flavor with the saturated tincture of the 
peel in cologne spirits. 

2. — Grate off the yellow rinds of 
lemons and beat it up with a sufficient 
quantity of granulated sugar ; express the 
lemon juice ; add to each pt. of juice 1 pt. 
of water, 3% lb. granulated sugar. In- 
cluding ttat rubbed up with the rind : 
warm until the sugar is dissolved and 
strain. Under no circumstances must the 
syrup be allowed to boil, and the less 
heat that can be used to effect the com- 
plete soIuUon of the sugar the better will 
be the syrup. 

3. — Add to 1 gal. simple syrup, when 
cold, 20 drops fresh oil lemon and H oz. 
citric acid, previously dissolved In 3 oz, 
water ; mix by shaking well in a bottle ; 
add 4 oz. gum solution, made by dissolv- 
ing 2 oz. of fine white gum arable in 2 
oz. warm water. 

4. — Simple syrup, 6 pt ; distilled water, 
2 pt ; essence lemon, 2 oz. : citric acid, 2 
oz., dissolved In boiling water. Mix and, 
if required, color with saffron. 

5. — Simple syrup, 1 gat ; oil of lemon, 
25 drops ; citric acid, 10 dr. Rub the oil 
of lemon with the acid, add a small por- 
tion of syrup and mix. 

6. — Lemons, 8 ; alcohol, 4 oz. ; citric- 
acid solution, 50 per cent., 2 oz. ; sugar, 
150 oz. ; water, 10 pt Peel the lemons, 
chop the peeling fine and exhaust with the 
alcohoL Pr^ out the juice of the lem- 
ons and add it to the alcoholic extract 
Make a syrup of the sugar and water, by 
the aid of a mild beat let cool and add 
the citiic^d solution. Beat up the 
white of 8 eggs to a stiff foam, stir It Into 
the syrup and apply a slow heat just 
sulBclent to coagulate the albumen. Now 
strain and finally add the alcoholic ex- 
tract and lemon juice. 

Lt&itiee Syrup . — To 45 parts water 
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add 7% parts licorice root cut In pieces. 
Boll for 15 minutes. Pour the liquid off 
and evaporate to 26 parts. Add 30 parts 
white sugar and 30 parts purified honey, 
Boil up once. 

Malted MUk . — Malted milk, 8 oz. ; hot 
water, 8 oz. ; simple syrup, 4 pt. 

Maple. — 1. — Maple syrup, 4 lb. ; water, 
2 pt 

2. — Maple sugar, 3^4 lb. ; water, 1 qt 
Dissolve, and. If desired, add a small pro- 
portion of gum solution to produce a rich 
troth. 

3. — Maple sugar, lb. ; water, 1 qt. ; 
solution of citric acid, % oz. ; extract of 
vanilla, 1 dr. ; soda foam, % oz. Dissolve 
the sugar in the water by the aid of a 
gentle heat ; strain and add the solution 
of acid, extract and foam. The extract 
may be omitted if desired. 

4. — Maple sugar, 3 lb . ; water, 30 oz. ; 
solution of citric acid, 4 dr. ; vanilla ex- 
tract, 1 dr. ; soda foam, sufficient. 

5. — ^Maple sugar syrup, 7 pt. ; fine old 
sherry wine, 13 oz. ; soluble ess. vanilla. 
2 oz. ; lactic acid, 1 oz. Mix well together 
and filter. For dispensing, put into a 12- 
oz. tumbler 2 oz. of this syrup, add 1 
fresh egg and fill up with iced cold rich 
milk, Shake thoroughly and dress with 
whipped cream. 

6. — Artificlal.--a.— This is said to be 
given to simple syrup or glucose by the 
addition of aqueous extract of gualac 
wood. The wood, finely rasped. Is boiled 
down to the condition of an extract. 
This is shaken up with ether, or a mix- 
ture of alcohol and ether, to get rid of 
the resinous matters taken up in boiling. 
Some manufacturers attain' the desired 
end, though not so completely, by adding 
cold water to the aqueous extract while 
still hot, which causes the resinous mat- 
ter to precipitate. After standing a little 
the clear extractive is poured off and is 
ready for ixse. It Is said that when a 
proper mixture of cane syrup and glucose 
is used the Imitation of Uie maple flavor 
is so near as to puzzle an expert 

b. "Make a solution of white sugar, 
two in one ; bring to a boil and remove 
from the fire ; then add to it strips of the 
Inner bark of hickory (carya alba) or 
white heart hickory (carya tomentosa), 
^ oz. to each pint of syrup ; let stand 10 
minutes and strain. 

c. — Red com cobs, 4 ; water# 2 pt. ; 
enough light brown sugar. Boil the cobs 
in the water until the latter is quite red, 
strain and add sufficlmt sugar to make a 
heavy syrup. When cold the flavor is 
very pleasant to the taste. 

Marshmallow Syrup. — 1. — Orange 
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flower water, 4 oz. ; gum arable, 12 dr. ; 
extract vanilla, % («. ; syrup simp., 8 pt. 

2. — Rock candy syrup (Barker's), 7 
pt. ; powdered gum acacia, 10 dr. ; or- 
ange flower water, 4 pt. ; citric acid, 4 
dr. ; water, enough to make 1 gal. 

3. — Althea root, cut, 20 grams; sugar, 
480 grams; distilled water, q. s. 1,000 
grams. The althea, , previously washed 
with cold water, is macerated for 2 hours 
in 400 grams cold distilled water. In the 
strained liquid 480 grains of sugar Is dis- 
solved and then sufficient water added to 
make 1,000 grams of S 3 m>p. 

Mint. — 1. — Make syrup of 1% oz. pep- 
permint essence, 4 dr. vanilla extract, 1 
oz. solution citric add, % gal. syrup, 
sufficient water and soda foam and 
enough tincture of grass to impart a 
green tint. Mix essence with 2 ounces of 
water and filter through powdered mag- 
nesium carbonate, passing enough water 
through to make 2 ounces filtrate. Add 
the remaining ingredients. Serve solid in 
8-ounce glass. 

2. — Spirits of peppermint, 1 oz. ; soda 
foam, 1 oz. ; simple syrup, 1 gal. 

3. — Peppermint water (fresh), 4 pt. ; 
sugar, 6 lb. ; enough vegetable green 
color. 

Nectar.-^l . — Take of vanilla syrup, 5 
pt. ; pineapple syrup, 1 pt ', strawberry, 
raspberry or lemon syrup, 2 pt. Mix. 

2 —Extract vanilla, 1 oz. ; extract rose, 

1 oz. ; extract lemon, 1 oz. ; extract bitter 
almonds, 1 oz. Mix and add 1 gal. simple 
syrup ; color pink with cochineal. 

3. — Mix 3 parts vanilla syrup with 1 
part each of pineapple and lemon syrups. 

4. — Vanilla syrup, 3 parts ; pineapple 
syrup, 1 part; cream syrup, 1 part. The 
cream syrup is made by dissolving In the 
cold 3 parts of sugar in 2 of rich milk, 
fortified with some additional cream. 

]Vuts. — Blanch 1 lb. of the kernels of 
hickory, or walnuts, in the usual way, 
then powder In a Wedgwood or porcelain 
mortar, a few at a time, adding a few 
drops of lemon juice to prevent the sepa- 
ration of the oil, and sufficient water, 
gradual)^, to make a pasty emulsion. As 
each batch of kernels Is emulsified, says a 
German publication, empty the contents 
of the mortar on a linen cloth, and by 
gathering the comers and twisting, 
squeeze out all that will pass into a 
proper receptacle. The residue on the 
cloth, after squeezing, Is to be returned to 
the mortar, to be again treated, along 
with the next batch. Proceed In this 
manner until the kernels have all been 
exhausted. The accumulated emulsion Is 
to be passed through a strainer, and the 
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colate, which should make about 2 pt,, is 
to be added to and thoroughly incorpo- 
rated with 3 at. of cream syrup. This 
formula may be varied and perhaps im- 
proved upon by the addition of vanilla 
extract or other flavoring extracts. Other 
nuts may be used, notably the pecan and 
filbert, the former making an especially 
rich emulsion. 

Nut Fruit Syrup. — Roasted almonds. 1 
lb. : whole cherries, 8 oz. Grind of chop 
quite fine, then add simple syrup, 1 qt. 
Boll for 10 minutes. When cold add sim- 
ple syrup, to make 1 gal. ; almond ex- 
tract, 5 drops ; rose extract, 3 drops. Mix 
and stir thoroughly. 

Orange. — 1. — Oil of orange, 30 drops ; 
citric acid, 4 dr. ; simple syrup, 1 gal. 
Rub the oil with the acid and mix. In- 
stead of the essential oil, a tincture of 
the fresh peel of Florida orange can be 
used with advantage. 

2. — Sicilian oranges, a convenient 
quantity. Express the juice ; to each pint 
of it add pt of water, filter or strain, 
and in the liquid dissolve 38 oz. of sugar. 
Flavor with some of the fresh peel 
crushed with the sugar, or still better, 
with Florida orange peel. 

3 . — ^Take 6 select oranges, grate off *he 
yellow part only into a good-sized mor- 
tar. Add H lb. of sugar, rub thoroughly 
with a pestle and let stand for 2 or 3 
hours. Extract the Juice from the or- 
anges and add- Stir until all the sugar Is 
dissolved, adding a little water if neces- 
sary, and strain through cheese cloth into 
a galloA bottle. Add syrup to make 1 
gallon and mix thoroughly. No artificial 
coloring, fruit acid or foam is necessary. 

4. — Fresh oil of orange, % dr. ; citric 

acid, 1 oz. ; water, 2 oz. ; simple syrup, 
1 gal. ; tincture of curcuma, a sufficient 
quantity. Rub the oU and acid crystals 
in a mortar until the latter have been 
reduced to a fine powder, add the water, 
and, when the acid has been dissolved, the 
syrup. A few drops of tincture of cur- 
cuma will give a good color. ^ 

5. — Blood Orange.— Orange juice, 1 
pt ; raspberry juice, 1 oz. ; claret wine, 
% oz. ; fruit acid, H oz. ; foam extract 
i oz. ; cochineal color, ^ dr. ; simple 
syrup, 1 gal. The kind of fruit acid used 
in this formula consists of 2 oz. of citric 
acid dissolved in 4 oz. of water ; the cochi- 
neal color is 2V4 oz. of cochineal in 20 oz. 
of water, macerated for several days and 
filtered. 

6. — Orange Flower Syrup.— Orange 
flower water, 1 pt ; granulated sugar, 28 
02 . Dissolve without heat 
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7. — Orange Peel. — Fresh orange peel, 2 
oz. ; alcohol, 2 oz. : aqua pura, q. s. to 
percolate 9 oz. ; sugar, 14 oz. Cut the 
peel In small pieces, put in mortar and 
add the alcohol. Thoroughly bruise to a 
pulp, put In a glass percolator, add the 
aqua pura until 9 oz. have percolated. 
Put the sugar In percolator an4 percolate 
the menstruum through the sugar until 
dissolved. 

8. — Orange Phosphate. — Dispensers 
who use a large quantity of orange phos- 
phate will find It convenient to previously 
prepare a special syrup for the purpose. 
To 1 gal. of fruity orange syrup add 
about 6 oz. of solution of acid phosphate. 
The syrup so made is ready for use and 
dispensing with It is much more rapid 
than using a squirt bottle. 

Orgeat Syrup. — 1. — Cream syrup, % 
pt. ; simple syrup, % pt. ; vanilla syrup, 
1 pt. ; oil bitter almonds, 5 drops. 

2 — Beat to an emulsion in a mortar 8 
oz. blanched sweet almonds and 4 oz. 
bitter ones, adding a little water ; when 
smooth add 3 pt. water ; mix and strain. 
Dissolve in this without heat 6 lb. sifted 
white sugar and 4 oz, fresh orange flower 
water. An excellent imitation of orgeat 
syrup is made by flavoring cream syrup, 
made with eggs and milk, with a few 
drops of oil of bitter almonds. 

3. — Sweet almonds, 8 oz. ; bitter alm- 
onds, 2% oz. ; sugar, 3 lb. ; water, 26 oz. ; 
orange flower water, 4 oz. Blanch the 
almonds, rub them in a mortar to a fine 
paste with 12 oz. of the sugar and 2 oz. of 
the water. Mix the paste with the re- 
mainder of the water, strain with strong 
expression, add the remainder of the 
sugar and dissolve it with the aid of a 
gentle heat Lastly, add the orange flower 
water and strain the syrup again. 

4. — Cream syrup, % pt : vanilla syrup, 
1 pt ; simple syrup, % pt. ; oil bitter 
almonds, 5 drops. 

Pear Syrup. — Proceed with it same as 
pineapple syrups. 

Peach Syrup. — Proceed in the same 
marvper as for strawberry syrup. 

Pepso-Curacoa. — Blood orange syrup, 5 
pt. ; pineapple fruit “syrup, 1 pt ; pepsin 
wine, 1 pt ; Dutch curacoa, 14 oz. ; citro- 
phosfol, 2 oz. Mix and filter. For dis- 
pensing, draw 2 oz. of this syrup to glass 
and fill up with cold soda. 

Phosphated Syrtep.-— Syrupy phosphoric 
acifl, 50 per cent., 2 oz. ; phosphate of 
soda, 1 oz. ; simple syrup, 1 gal. Flavor 
with either lemon or vanilla. 

Pineapple Syrup, — 1. — Proceed as for 
raspbeiry. but the hard nature of this 
fruit requires pounding with a heavy 
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billet of wood (not metal) In a tub with 
a strong bottom ; when well mashed it 
will require great pressure to extract all 
the juice from this fruit. A cider press 
will answer the purpose, and 14 lb. of 
sugar to a gallon of Juice and a little pure 
acetic add. Put it on a slow fire and 
stir until the sugar dissolves. When cold, 
bottle and tie down 

2. — Use pineapples of good flavor, cut 
or chop them up, and set aside from 24 
to 36 hours ; press and proceed as directed 
for strawberry syrup. 

3. — Take a convenient number of the 
fruit ; pare and mash them in a marble 
or porcelain mortar, with a small quan- 
tity of sugar ; express the Juice ; for each 
quart of Juice take 1^4 pt. of water and 
6 lb. of sugar ; boll the sugar and water 
and add the Juice ; remove from the fire ; 
skim and strain. 

4. — Oil of pineapple, 1 dr, ; tartaric 
acid, 1 dr. ; simple syrup, 6 pt. 

5. — Select a choice pineapple of good 
quality and ripe. One costing about 3U 
cents in proper season will make a gallon 
of syrup. Wash it thoroughly ; then with 
a sharp knife remove the outer skin in a 
thin peeling. This Is discarded. Now 
take a thicker slice from the outside of 
the fruit, just deep enough to include the 
eyes, and retain these in one of the 
pitcher containers. Now slice the re- 
mainder of the fruit down to the core 
and retain these slices in another pitcher. 
The slices containing the eyes and the 
core are now passed through the chopper, 
using the fine knives. A large amount of 
juice and pulp is obtained. Place in 
cheese cloth to strain, squeeze the pulp 
until It is free from Juice and reject it. 
The second slicing is passed through the 
fine knives of the chopper and mixed with 
the Juice already obtained. To the whole 
is then added enough rock candy syrup to 
make a gallon. 

6. — Carbonated Pineapple , Champagne. 
—Plain syrup, 42®, 10 gal. ; essence of 
pineapple, 8 dr. ; tincture of lemon, 5 oz. : 
carbonate of magnesia, 1 oz. ; liquid saf- 
fron, 2H oz. ; citrlc-acld solution, 30 oz. : 
caramel, 2% oz. Fllt«* before adding the 
citric-acid solution and lime Juice. Use 2 
oz, to each bottle. 

Pistachio jor Dispensing . — To Vs gat 
syrup add Vt oz. extract pistachio, % oz. 
essence bitter almond. Condensed milK 
should be added for dispensing. 

Prunes. — Set aside 1 lb. of the best 
prunes, with water enough to cover them, 
for several hours and repeat the washing 
several times- When they are completely 
washed add IH Pt- of distilled water and 
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gradually heat the whole on sand bath. | 
When the ebullition point Is reached boil- 
from 20 to 30 minutes and allow to cool. 
Place Inf a suitable vessel, and with the 
aid of a spatula make into a pulpy mass. 
When of the proper consistency remove to 
a half-gallon salt-mouthed glass Jar and 
add 1 pt. of 95 per cent, alcohol. Set 
aside for 2 weeks, shake at Intervals and 
press the juice out through a strong wet 
niuslin strainer and filter. Two parts of 
this extract to 4 parts of syrup will be 
sufladent for making Prune Syrup, 

Raspberries. — 1. — Simple syrup, 6 pt. ; 
water, 2 pt. ; tartaric acid, 2 oz. ; essence 
raspberry, 2 oz. Coloring sufficient. Col- 
oring for raspberry, blackberry, etc., 
syrups may be made by boiling 1 oz. 
cochineal with % teaspoonful cream of 
tartar ; filter, 

2. — Take any quantity of fully ripe 
fruit ; free them from stalks ; place them 
in a tub and crush them with a wooden 
spatula ; after they have been mashed, let 
them remain for 3 6r 4 hours, and strain 
the crushed berries through a strong flan- 
nel bag or strainer into a suitable vessel. 
Dissolve % oz, citric acid in 3 oz. water 
and add this quantity to each, gallon of 
Juice; mix 14 Ib. broken sugar to every 
gallon of juice ; put on a slow Are and 
stir until all the sugar is dissolved (not 
boil); take off the fire and when cold 
bottle and cork for future use. If too 
thick when cold, it may be brought to a 
proper consistency by the addition of 
water. 

3. — Take fresh berries and inclose them 
Jn a coarse bag ; press out the juice, and 
to each quart add 6 Ib. white sugar and 1 
pt. of water ; dissolve, raising it to the 
boiling point ; strain ; bottle and cork hot, 
and keep in a cool place. Raspberry 
syrup is improve by adding 1 part of 
currants to 4 parts of raspberries. 

4. — Raspberries, 5 qt. ; white sugar, 12 
U>. ; water, 1 pt. Sprinkle some of the 
sugar over the fruit in layers, allowing 
the whole to stand for several hours ; ex- 
press the juice and strain, washing out 
the pulp with the water ; add the re- 
mainder of the sugar and water ; bring 
the fluid to the boiling point and then 
strain. This will keep for a long time, 

5. — Black raspben^ Juice, 8 oz. ; gum 
foam, 1 dr. ; simple syrup, enough to 
make 32 oz. It may be necessary to add 
a llltJe cochineal coloring may be added to 
have the glass of soda the right shade. 

6. — Raspberry Juice, 32 oz. ; granulated 
sugar, 3^ lb. Dissolve the sugar In the 
juice with the aid of beat For use add 
20 oz. of this to 40 oz. of simple syrup 
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and tint to required color with a rasp- 
berry coloring. 

7. — Proceed as directed for strawberry 
syrup. 

8. — Artificial. — a. — Orris root (best), 

1 oz. ; cochineal, 2 dr, : tartaric acid, 2 
dr. ; water, 2 pt. Powder the orris root 
coarsely together with the cochineal ; in- 
fuse in the water with the acid for 24 
hours; strain, add 4 lb. of sugar, raise to 
the boiling point and strain again. 

b, — Bruised orris root, 3 oz. ; acetic 
acid, 2 oz, ; acetic ether, 1 oz. ; alcohol, 1 
pt. Cochineal to color. Mix and allow 
to stand a few days ; filter and use to 
flavor simple syrup. 

Bose Syrup. — Simple syrup, 1 gal. ; es- 
sence rose, 1 oz. Color pink with pre- 
pared cochineal and acidulate lightly with 
a solution of citric acid. 

Royal Muscadine. — Raspberry syrup, 1 
pt. ; grape juice syrup, 1 pt. ; raspberry 
vinegar, 2 oz. Mix. Pour 2 oz. Into a 
mineral water glass, fill with carbonated 
water and serve. 

Sangaree. — Make a syrup of 1 oz. tar- 
taric acid, 1 dr. acetic acid, 8 oz. claret, 

2 pt. port, enough syrup to make 1 gal. 
Serve 1 oz. solid in 8-02. glass, filling with 
carbonated water. 

SarsapariUa. — 1.— Oil of wintergreen, 

10 drops; oil of anise, 10 drops; oil of 
sassafras. 10 drops ; fluid ext. of sarsa- 
parilla, 2 oz. ; simple syrup, 5 pt. ; pow- 
dered e.\t, of licorice, % oz. 

2. — Simple .syrup, 4 pt. ; comp, syrup 
sarsapaidlla, 4 fl.oz. l caramel, oz. ; 

011 of wintergreen, 6 drops ; oil of sassa- 
fras, 6 drops. 

3. — Essence of sarsaparilla, 3 dr. ; so- 
lution of caramel, 1 oz. ; gum foam, 2 dr. ; 
simple syrup, enough to make 32 oz. 

4. — Sassafras bark, bruised, 1 Ib. ; 
licorice root, bruised, 7 02. ; water, 2% 
gal. ; oil of sassafras, dr. ; oU of win- 
tergreen, 2 dr. ; alcohol, 95 per cent., 2 
oz. Boil the sassafras and licorice in the 
water half an hour. Strain through flan- 
nel, then add the syrup. Dissolve the oils 

I in the alcohol and add them to the syrup. 

Agitate the mixture freely, 
j Sherbet Syrup.— 1.— Lemon essence, 2 
dr. ; orange essence, 2 dr. ; pineapple 
jxuce, 4 oz. ; solution citric acid, 2 02. ; 
syrup, Vfe gal. Color with solution of 
cochineal. 

2.— Vanilla syrup, 3 pt. ; pineapple 
syrup, 1 pt. ; lemon syrup, 1 pt 

Simple Syrup.—Take of white sugar 
(com.), 14 lb.; water, I gal. Dissolve 
with the aid of a gentle heat strain and 
when cold add the whites of 2 eggs, pre- 
viously rubbed with a portion of the 
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syrup, and mix thoroughly by agitation. 
(The egg albumen Is added to produce 
froth.) 

Strawberry.— l.—'PnX 2 parts of straw- 
berries deprived of the calyx, without 
crushing them, into a large-mouthed Jar; 
add to them 2% parts of sugar and fre- 
quently shake, keeping the vessel in a 
cool place. The sugar absorbs the juice, 
leaving the fruit shriveled and tasteless, 
the latter being removed by means of a 
strainer without pressure. Mix the clear 
syrup with 20% of alcohol. 

2. — Proceed as for raspberry syrup 3, 
but the fruit, being more stubborn, will 
require a good beating with the spatula to 
mash them ; when they have stood 3 or 4 
hours, strain and press the juice out by 
squeezing the strainer between the hands. 
Add to the juice the same quantity of 
citric acid ; dissolve in each gallon 14 lb. 
of loaf sugar; simply warm the juice 
suflSciently to dissolve the sugar ; take 
from the fire, and when cold bottle and 
cork till required- 

3. — Take of fresh ripe strawberries, 10 
qL ; white sugar, 24 lb. ; water, *4 gal. 
Spread a portion of the sugar over the 
fruit. In layers, let it stand 4 or 5 hours, 
express the juice, strain, washing out the 
marc with water ; add remainder of sugar 
and water, raise to the boiling point and 
strain. 

4. — Use strawberries of a good flavor. 
Do not forget that if the berries possess 
no flavor, you cannot expect to obtain a 
syrup of fine flavor. Avoid also rotten 
berries, because unless you do, you may 
be sure to find as flavor the smell of the 
rotten berries in your syrup. Mash the 
fruit In a barrel or other suitable vessel, 
by means of a pounder, and leave the pulp 
for 12 or 24 hours at a temperature be- 
tween 70 and 80° ; stir occasionally, 
press, set the juice aside for one night, 
add for every pound avoirdupois of juice 
1 oz. avoirdupois of cologne spirit or 
deodorized alcohol ; mix, set aside for an- 
other night and filter .through paper. 

For 1 lb. of the filtered juice take 1% 
lb. of sugar and heat to the boiling point, 
taking care to remove from the fire or 
rum off the steam as soon as the mixture 
begins to boll ; remove the scum and bot- 
tle in perfectly clean bottles, rinsed with 
a little cologne spirit. 

This syrup, as well as those made by 
the same process, is strong enough to be 
mixed with two or three times Its weight 
of simple syrup for the soda fountain. 

5. — Strawberry Juice, 8 oz. ; cochineal 
coloring 2 dr. ; gum foam, 1 dr. ; simple 
syrup, miough to make ^ oz. A good 
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strawberry flavor Is one of the hardest 
to get, and one of the most unsatisfactory. 
StiU it is not advisable to be without even 
a poor article. e 

6. — Remove the hulls from a quart of 
strawberries and wash the berries in a 
strainer. Pass them through the chop- 
per, using the coarse knives, and add rock 
candy syrup to make 2 qL 

Tea . — 1. — Black lea, 3 oz. ; green tea, 
5 oz. : granulated sugar, 36 oz. ; boiling 
water, 16 oz. 

2. — Choice young Hyson tea, 8 oz. ; hot 
water, 2 pt. ; sugar, 4 lb. Infuse the tea, 
rolled or bruised into a coarse powder, 
for 2 hours in a tightly closed vessel. 
Strain and add to the sugar, dissolving 
the latter by agitation. Then add pure 
extract of vanilla, 1 oz. ; pure cognac, 4 
oz. ; pure fruit juice (pineapple) , 1 pt. ; 
cane syrup or rock candy syrup, enough 
to make 1 gal. 

3. — English breakfast tea, 1 % oz. ; 
^ sugar, 1 lb. ; boiling water, 2 pt. Infuse 

for 15 minutes ; filter and dissolve the 
sugar In the filtrate. This drink is served 
in mineral glasses, with plenty of milk. 

4. — Best green tea, 1 to 2 oz. ; boiling 
water, 2 pt. ; citric acid, % oz. ; sugar, 66 
oz. Infuse the tea in boiling water ; 
strain the liquid, add enough water to 
complete 2 pt. and with the aid of a 
gentle heat dissolve in it the citric acid 
and the sugar. Strain tlie syrup through 
flannel and keep it in a cool place. Dis- 
pensed with soda water, this syrup makes 
a drink resembling Iced Tea. 

Vanilla Syrup .-.'1.— White syrup, 2 
gal. ; citric acid, 1 oz. ; extract vanilla, 2 
fl.oz. The acid should be dissolved in a 
small quantity of the syrup before add- 
ing to the other ingredients. 

2. — Fluid extract of vanilla, 1 oz. ; sim- 
ple syrup, 3 pt ; cream (or condensed 
milk), 1 pt. May be colored with car- 
mine. 

3. — Simple syrup, 1 gal. ; extract va- 
nilla, 1 oz. : citric acid, % oz. Stir- the 
acid with a portion of the syrup, add the 
extract of vanilla ; mix. 

4. ^imple syrup, 4 pt. ; extract of va- 
nilla, 2 oz. 

5. — Tincture of vanilla, 4 dr. ; solution 
of c^iramel, 4 dr. ; gum foam, 2 dr. ; sim- 
ple syrup, enough to make 32 oz. 

Violet Syrup.— Refined sugar, 5 kilos : 
fresh violets, tops of the flowers only, 
0.525 kilo; water, 2,600 liters. Bruise 
the violets in a mortar ; put in a water 
bath with 1.5 Uter at 60° C. Agitate for 
some minutes and press out the flowers. 
Put them back In the water bath ; add the 
rest of the boiling water; Infuse for VZ 
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hours ; allow It to settle ; add the sugar 
and dissolve by heat 

Whipped Cream. — 1. — Secure cream as 
fresh as possible. Surround the bowl In 
which the cream is being whipped with 
cracked ice and perform the work in. a 
cool place. As fast as the whipped cream 
rises, skim it oif and place it In another 
bowl, likewise surrounded with Ice. Do 
not whip the cream either too long or too i 
violently The downward motion of the | 
beater should be more forcible than the 
upward motion, as the first tends to force 
the air into the cream, while the second 
tends on the contrary to expel the air. 

A little powdered sugar should be added 
to the cream d/ter it is whipped, In order 
to sweeten It. Make the whipped cream 
in small quantities and keep It on ice. 
The object of keeping the cream cool and 
avoiding too much beating is to prevent 
the formation of butter. The beating of 
the cream can be easily effected by means 
of the egg beater. 

2. — Artificial. — Gelatine, 4 oz. ; whites 
of 8 eggs ; vanilla extract, 2 oz. ; syrup, 1 
gal. Dissolve the gelatine in water, beat 
the eggs, mix both with syrup, then with 
9 gal. of water and charge at a pressure 
of about 100 Ib. 

Wintergreen Syrup. — Oil of winter- 
green, 25 drops : simple syrup, 5 pt, ; 
burnt sugar (to color), q. s. 

FORMULAS 

Comparative Cost of Carbonated Water. 

Brought, per gal., 30,10; per portion of 
8 oz., $0.0062. Made in tanks, per gaL, 
$0.02 ; per portion of 8 oz., $0.0012. 
Made in automatic carbonator, per gal., 
$0,01 ; per portion of 8 oz., $0.0006. 

NON-ALCOHOLIC BEERS 

Beer Tonic.— Plain syrup, 22« Baume, 

5 gal. ; oil of wintergreen, 2 dr. ; oil of 
sassafras, 2 dr. ; oil of allspice, % dr. ; 
oil of sweet orange, 2 dr. Mix the oil 
with 12 oz. of alcohol and. add to the 
plain syrup. Then add 35 gal. of water 
at blood heat and ferment with sufficient 
yeast To this add 1 dr. of salicylic acid 
dissolved In conjunction with 1 dr. of bak- 
ing soda In a small glass of water. After. 
It has ceased effervescing, add to the fer- 
menting beer. The object of using this 
minute quantity is tq prevent putrefac- 
tive fermentation. The natural vinous 
ferments will not be obstructed by it 

Birch fleer.— 1.— Black birch bark, % 
lb. ; hops, 1 OJE. ; pimento, 14 lb. ; ginger, 
% lb. ; golden syrup, 6 pt. ; yeast. H pt, 
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or 2 oz. of German yeast. Boil the bark 
in 3 or 4 pt. of water, and, when con- 
siderably reduced, strain and boil rapidly 
until the liquor Is as thick as treacle. 
Meanwhile boil the hops, pimento and 
ginger in 6 qt. of water for 20 minutes, 
then strain it on the bark extract Stir 
until It boils, add the golden syrup, and, 
when quite dissolved, strain the whole 
into a cask. Add 10 gal. of water pre-, 
viously boiled and- allowed to cool, and as * 
soon as it becomes lukewarm stir in the 
liquid yeast Let it remain loosely bimged 
for 2 or 3 days or until fermentation has 
ceased, then strain into small bottles, cork 
them tightly and store in a cool place. 

2. — Essence of wintergreen, oz. ; es- 
sence of sassafras, U oz . ; essence of 
birch, 1 oz. ; cinnamon (in powder), 1 
teaspoonful ; hops, 1 teacupfu! ; yeast, 1 
teacupful ; sugar, a sufficiency ; water, to 
make 1 gal. Macerate the essence, cin- 
namon and hops in the water for 12 
hours, then add sugar to taste and the 
yeast Set aside for a day or two to fer- 
ment; then strain and bottle. 

Dandelion Root Beer. — 1. — Tincture of 
ginger, 8 oz. ; oil of wintergreen, 2 dr. ; 
oil of sassafras, 1 dr. ; fluid extract of 
dandelion, 1 oz. ; fluid extract of wild 
cherry, 1 oz. ; fluid extract of sarsaparilla, 

1 oz. ; diluted alcohol, enough to make 
1 pt 

2. — Dandelion, 2 oz. ; burdock root, 4 
oz. ; sarsaparilla, 4 oz. ; sassafras, 2 oz. ; 
caramel, 2 dr. ; calamus, 4 dr. ; oil of 
wintergreen, 30 m. ; oil of sassafras, 30 
m. ; diluted alcohol, 1 pt. ; alcohol. 2 oz. ; 
water, a sufficient quantity. Mix the 
drugs, and, if not already powdered, re- 
duce them to a coarse powder, moisten 
with the diluted alcohoh macerate and 
pack in the percolator and percolate with 
the remainder of the diluted alcohol and 
then with the water until the dru^ are 
exhausted. Reserve the first 28 oz. ; 
evaporate the weak percolate to 4 oz. and 
add to the reserved portion. Dissolve the 
oils in the alcohol, add to the percolate 
and Alter, if necessary, through purified 
talcum or calcium phosphate. 

Hop Beer. — 1.— Percolate the following 
with a menstruum of 3 volumes of alcohol 
to 5 volumes of water imtll exhausted : 
Sassafras, 1 oz. ; yellow dock, 1 oz. ; wild 
cherry bark, % oz. ; allspice, 1 oz. ; win- 
tergreen, 1 oz, ; hops, % oz. ; coriander 
seed, H oz. To the percolate add 1 pt 
of yeast and sufficient water to make 6 
gal. and allow to ferment In a warm 
place. Or a fluid extract of the above 
can be made of one-half the strength of 
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the drug and 2 oz. of the extract used 
for preparing a gallon of beer, 

2. — Water, 5 at.; hops, 6 oz. Boll 3 
hours, strain the liquor, add water, 5 qt, ; 
bruised- ginger, 4 oz., and boil a little 
longer, strain and add 4 lb. of sugar ; and 
when milk warm, 1 pt. of yeast. Let it 
ferment ; In 24 hours it is ready for bot- 
tling. 

3. — Hops, 6 oz. ; water, 8 gal. ; brown 
sugar, 2% lb. ; yeast, 3-or 4 tablespoon- 
fuls Boil hops and water together for 45 
minutes, add the sugar, and, when dis- 
solved, strain into a bowl or 'tub. As 
soon as it is lukewarm add the yeast, let 
it work for 48 hours, then skim well, and 
strain into bottles or a small cask. Cork 
securely and let It remain for a few days 
before using it. 

Lemon Beer, — 1. — Bolling water, 1 
gal. ; lemon, sliced, 1 ; bruised ginger, 1 
oz. ; yeast, 1 teacupful ; sugar, 1 lb. Let 
it stand 12 to 20 hours and it is ready 
to be bottled. 

2. — Put in a keg 1 gal. of water, 1 
sliced lemon, 1 tablespoon ginger, 1 pt. 
syrup, % pt. yeast. Ready for use in 24 
hours. If bottled, tie down the corks. 

Maple. — 1. — To 4 gal. of boiling water 
add 1 qt. of maple syrup, ^ oz. of es- 
sence of spruce ; add 1 pt. of yeast and 
proceed as with ginger pop. 

2. — To 4 gal. of boiling water add 1 qt. 
of maple syrup % oz. essence of spruce 
and 1 pt. of yeast. Let it ferment for 24 
hours and then strain and bottle it. In a 
week or more , it will be ready for use. 

3. — Boiling water, 6 gal ; maple syrup, 
1% qt. ; essence of spruce, % oz. ; add 
1% pt. yeasL 

Molasses Beer. — Take 14 lb. molasses, 
1% lb. hops, 36 gal. water, 1 lb. yeast. 
Boll the hops in the water, add the mo- 
lasses and ferment. 

Ottawa Beer. — Sassafras, allspice, yel- 
low dock, wintergreen, 1 oz. each ; wild 
cherry bark and coriander, ^ oz. ; hops, 
oz. ; molasses, 3 qt Put boiling water 
on the ingredients and let them stand 24 
hours. Filter and add % pt. of brewer's 
yeast Leave again 24 hours, then put It 
In an Ice cooler, and it is ready for use. 
It is a wholesome drink, If it is used in 
moderation. 

Root Beer. — 1. — To 5 gal. of boiling 
water add gal. of moiasses. Allow it 
to stand for 3 hours, then add bruised 
sassafras bark, wintergreen bark, sarsa- 
parilla root of each !4 lb., and H Pt. of 
fresh yeast water enough to make 15 to 
17 gaL After this has fermented for 12 
hours It can be drawn oif and bottled. 

2^JPour boning water on 2H oz. se*- 
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safras. oz. wild cherry bark, 2% oz. 
allspice, 2% oz, wintergreen bark, oz. 
hops, % oz. coriander seed, 2 gal. mo- 
lasses. L.et the mixture stand 1 day. 
Strain, add 1 pt. yeast, enough water to 
make 15 ^I. This beer may be bottled 
the following day. 

3. — Sarsaparilla, 1 lb. ; splcewood, ^ 
lb. ; guaiacum chips, % lb. ; birch bark, 
% lb. ; ginger, ^4 oz. ; sassafras, 2 oz. ; 
prickly ash bark, oz. ; hops, % oz. 

Boil for 12 hours over a moderate fire 

with sufficient water, so that the remain- 
der shall measure 3 gal., to which add 

tincttrre of ginger, 4 oz. ; oil of winter- 

green, 14 oz. ; alcohol, 1 pt. This pre- 
vents fermentation. To make root beer, 
take of this decoction, 1 qt ; molasses, S 
oz. ; water, 214 gal. ; yeast, 4 oz. This 
will soon ferment and produce a good, 
drinkable beverage. The root beer should 
be mixed, in warm weather, the evening 
before it is used, and can be kept for use 
either bottled or drawn by a common beer 
pump. Most people prefer a small addi- 
tion of wild cherry bitters or hot drops 
to the above beer. 

Sarsaparilla Beer. — Decoction of sarsa- 
parilla compound, 2 oz. ; sassafras root, 
bruised, 14 oz. ; honey, % Ib. ; cane sugar, 

1 lb. ; fresh yeast 4 oz. ; distilled water, 
boiling, 1 gal. Dissolve the sugar and 
honey in the water, add the sassafras, and 
when cooled down, the sarsaparilla and 
yeast. Set aside in a warm place for a 
few days and then strain and bottle. 

Spruce Beer. — 1. — Sarsaparilla, 4 oz. ; 
pipsissewa, 4 oz. ; licorice root, 3 oz. ; sas- 
safras bark, 3 oz. ; ginger root, 1 oz. Mix 
the drugs and grind to a coarse powder 
and extract by percolation with a men- 
struum of 3 parts of alcohol and 1 of 
water until 24 fl.oz. of product are ob- 
tained, and add the following : Oil lemon, 

2 dr. ; oil sassafras, 2 oz. ; oil spruce, 2 
oz. ; oil wintergreen, 1 dr. : magnesia, 4 
dr. Dissolve the oils in 6 oz. of alcohol 
and rub with magnesia and add 2 oz. of 
water and mix well. Now mix both solu- 
tions and filter. Use 4 or 5 oz. to 1 
gal. of simple syrup and color with 
caramel. 

2. — -Hops, 2 oz. ; chip sassafras, 2 oz. ; 
water, 10 gal. Boil half an hour, strain ; 
add brovm sugar, 7 lb. ; essence of spruce, 
1 oz. ; essence of ginger, 1 oz. ; ground 
pimento, % oz. Put in a cask and cool, 
add pt of yeast; let^it stand 24 hours, 
fine, draw It off to bottle. 

3. — Hops, 8 02. ; chip sassafras, 2 tux . ; 
water, 10 gal Boll half an hour, strain 
and add brown sugar, 7 lb. ; essence of 
spruce, 1 oz. ; essence of ginger, 1 oz. ; 
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ground pimento, % oz. Put into a cask 
and cool, add pt. yeast, let it stand 24 
hours, fine, draw It off to bottle. 

4. — To 6 gal. of water add 1 pt. essence 
of spruce, 10 oz. of pimento, 10 oz. gin- 
ger, 1 lb. hops. After boiling about 10 
minutes, add 24 lb. of moist sugar and 22 
gal. of warm water. When the ingredi- 
ents are well mixed and lukewarm, add 1 
qt. yeast Let it ferment 24 hours. 
Strain and bottle. 

5. — Sugar, 1 lb, ; essence of spruce, % 
oz. ; boiling water, 1 gal. ; mix well and 
when nearly cold add % wineglass of 
yeast and the next day bottle. 

6. — Essence of spruce, % pt. ; pimento 
and ginger (bruised), of each 5 oz, ; hops, 
% lb. ; water, 3 gal. ; boil the whole for 
10 minutes, then add of moist sugar, 12 
lb, ; water, 11 gal. ; mix well and when 
lukewarm add 1 pt of yeast After 'the 
liquor has fermented for about 24 hours, 
bottle It. 

7. — Water, IG gal. ; boil half, put the 
water thus boiled to the reserved cold 
half, which should be previously put into 
a barrel or other vessel ; then add 16 lb. 
molasses, with a few spoonfuls of the es- 
•sence of spruce, stirring the whole to- 
gether ; add 14 pt of yeast, and keep it in 
a temperate situation with the hung hole 
open for 2 days, or til! fermentation sub- 
sides : then close it up or bottle It off, and 
it will be fit to drink in a few days. 

White Spruce J?cer.— Five lb. loaf 
sugar are dissolved in 5 gal. of boiling 
water, then 2 ft.oz. of spruce are added. 
When almost cold add a gill of yeast 
Place In warm place and after 24 hours 
.strain through a piece of flannel and 
bottle. 

EGIG AND MILK OR CREAM 
Egg Drinks. 

Mixinff Egg Drinks. — Draw desired 
syrup or syrups into glass ; Into shaker 
put q. s. crushed ice, break egg into 
shaker with one hand by holding egg in 
fingers, the thumb being made to give up- 
ward pressure on one end and third and 
fourth fingers on the other, Strike the 
6gg on edge of shaker and pull apart in 
above manner. Put syrup into shaker 
with egg and ice and shake well, holding 
both thumbs against bottom of glass and 
fingers around shaker, moving arms out- 
ward from body. Strain into clean glass, 
wash ice out of shaker, then add soda, 
using fine stream freely. 

Caliscya . — White and yolk of 1 egg, ^ 
tumblerful of cracked or shaved ice, 3 
dashes of elixir calisaya, 114 oz. lemon 


syrup. Shake well, strain and add 1 tum- 
blerful of plain soda. Pour from tumbler 
to shaker alternately several times, then 
grate nutmeg on top and serve. 

Egg Sour. — Juice of 1 lemon ; simple 
syrup, 12 dr. ; 1 egg. Shake, strain and 
fill with soda. Mace on top. 

Golden Fizz . — One egg yolk ; catawba 
syrup, 1 oz. ; juice of % lemon ; powdered 
sugar, 1 teaspoonful ; cracked ice. Shake 
together and strain; then fill the glass 
with seltzer. A go^ morning drink. 

Grape Egg Phosphate. — Orange syrup, 

2 oz, ; grape Juice, 1 oz. ; 3 dashes of 
phosphate ; 1 egg ; a little fine ice. Shake, 
fill with soda and strain. 

Lemon Sour. — ^Lemon syrup, 12 dr, ; 
Juice of 1 lemon ; 1 egg. 

Lemonade. — 1. — Break 1 egg in mixing 
glass, use 1 or 2 lemons, simple syrup to 
taste, shake well with ice, use fine stream 
of soda and serve In bell glass with nut- 
meg or cinnamon. 

2. — In 1 pt. of water dissolve 14 lb. 
granulated sugar; squeeze in the Juice of 
4 large lemons and add a cupful cracked 
ice. Have ready the yolks and whites of 
4 fresh eggs, well beaten, separately, the 
whites until stiff and dry ; stir in the 
yolks with the lemonade, and, lastly, the 
whites ; if necessary, add more sugar. 

Phosphate. — 1.— Put some cracked lee 
into a shaker, break in a fresh egg, add 1 
oz. of American orange syrup and a dash 
of phosphate. Shake well, then strain 
into glass. Draw fine stream to make the 
drink creamy, then pour back and forth 
from a shaker to glass. Sprinkle top 
with grated nutmeg and serve with a 
straw. 

2. — Small quantity cracked ice ; lemon 

syrup, 1 *4 oz. ; 1 ; liquid phosphate, 

30 drops. Shake together with hand 
shaker and add enough plain soda to fill 
the glass. Mix well by pouring from 
glass to shaker and serve, after adding a 
little grated nutmeg. 

3. — Orange syrup, 1 oz. ; pineapple 
syrup, 1 oz. ; 1 egg ; acid phosphate, 6 
dashes ; lemon juice, 6 dashes. Shake, 
strain and add soda water, using a fine 
stream freely. Sprinkle mace on top. 

Pineapple. — Break a fresh egg into a 
12-oz. soda-tumbler, add 1% oz. pineapple 
ssmup, 2 dashes phosphate, 1 oz. plain 
water ; shake thoroughly ; fill shaker with 
fine stream soda, strain carefully into 
tumbler and serve. 

Raspberry Sour. — Raspberry syrup, 12 
dr. ; 1 egg ; Juice of 1 lemon. 

Silver Fizz (nonalcoholic ). — CJatawba 
syrup, 2 oz . ; lemon Juice, 8 dashes ; whlt$ 
of 1 egg. 
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Yichy a la Egg. — One whole egg, % 
glass shaved Ice, 1 oz. pure water. Shake 
thoroughly, then add slowly, while con- 
stantly stirring, enough vichy water to 
dll the glass. 

Egg and Milk or Cream. 

1. — One egg, H oz. of lemon and va- 
nilla syrup, 1 oz. pure cream, 2 teaspoon- 
fuls shav^ ice. Shake and strain. 

2. — Evaporated cream, 4 oz. ; egg yolks, 
4 ; extract vanilla, 1 oz. ; syrup, 12 oz. 

3. — One egg; vanilla or catawba S3^P. 
1 02 . ; other syrups may be used ; glass 
one-quarter full fine ice. Fill with milk 
and shake up well. Sprinkle nutmeg on 
top and serve. 

4. — Cream, G oz. ; pulverized sugar, 2 
tablespoonfuls : 1 egg : shaved ice. Shake, 
strain and add soda water. 

Chocolate. — 1. — Chocolate syrup, 2 oz. ; 
1 egg ; shaved ice : milk to fill glass ; 
whippM cream. Shake egg, syrup, milk 
and ice together and strain ; draw fine 
stream of soda to fill glass ; use whipped 
cream on top. 

2. — Chocolate syrup, 2 oz. : cream, 4 
oz. ; white of 1 egg. 

Claret — Claret syrup, 2 oz. ; cream, 3 
oz. ; 1 egg. 

Cocoa Mint — Chocolate syrup, 1 oz. ; 
peppermint syrup, 1 oz. ; white of 1 egg ; 
cream, 2 oz. 

Coffee. — 1. — Cream, 3 qt. ; sugar, 1% 
02 . ; port wine, % oz. ; 1 egg. Add a 
little ice, using a 12-oz, glass, fill with 
milk shake, strain into a clean glass and 
add a few dashes of nutnjeg. 

2. — Coffee syrup, 2 oz. ; cream, 3 oz. ; 

1 egg ; shaved ice. 

Currant Cream. — Red currant syrup, 2 
oz. ; cream, 3 oz. ; 1 

Fruit Blend.— Pineapple syrup, % oz. ; 
vanilla syrup, % oz. ; orange syrup, % 
oz, ; 1 egg ; plain cream, 2 oz. ; sherry 
wine, 2 dashes; Ice, 14 glass. Shake, 
strain, toss and serve. 

Orange. — 1. — Orange syrup, 1 oz. ; 
catawba or pineapple syrup, 1 oz. ; 
cream, 2 oz. ; 1 egg. 

2. — Orange syrup, 2 oz. ; ice cream, 1 
tablespoonful ; one egg ; milk, 3 oz. ; 
cracked ice, q. s. This is put into a 
shaker and thoroughly mixed. It is 
served with cracked ice and enough plain 
soda to fill the glass. Served with straws. 

Punch.— 1.— Orange syrup, 2 oz. ; 

lemon Juice, 6 dashes ; cream, 2 oz. ; 1 egg. 

2.— Break 1 egg In mixing glass, add 1 
02 . catawba syrup, 114 oz. brandy syrup, 

2 oz. plain cream. Shake well with ice 
and use fine stream. Serve in bell glass. 

Quince Flip. — Quince, syrup, 2 oz. ; 
eream, 3 oz. ; 1 egg ; shaved Ice. 


(Milk or Cream) 


Rose Cream. — Rose syrup, 12 dr. ; 
cream, 4 oz. ; white of 1 egg. 

Rose Mini. — Rose syrup, 6 dr. ; mint 
syrup. 6 dr. ; cream, 3 oz. ; white of 1 egg. 

Sherbet. — Sherry syrup, 4 dr. ; pineap- 
ple syrup, 4 dr. ; raspberry syrup, 4 dr. ; 
cream, 2 oz. ; 1 egg. 

Sherry Flip. — Sherry syrup, 2 oz. ; 
cream, 3 oz. ; 1 egg. Shake, strain and 
add s<^a water. Mace on top. 

Strawberry. — One egg' in mixing glass, 
add 2 02 . of strawberry syrup, 2 oz. plain 
cream. Shake well with ice. Use fine 
stream and serve in bell glass. 

Violet Cream, — ^Violet syrup, 12 dr. ; 
cream, 4 oz. ; white of 1 egg. 

Milk or Cream. 

Syrup (desired flavor), 1 oz. ; shaved 
ice, H tumblerful ; rich milk, % tumbler- 
ful. ■ Shake vigorously and fill tumbler 
with plain soda from fine stream. 

Banana. ~ Banana syrup, 12 dr. ; 
cream, 4 oz. : 1 egg. 

Chocolate. — 1. — Chocolate syrup, 3 oz. ; 
ice cream, 2 tablespoonfuls ; milk, enough 
to fill a soda tumbler. Put Into shaker, 
mix well and serve with cracked ice and 
straws. 

2 . — Chocolate syrup, 2 oz, ; sweet milk, 
sufficient Fill a glass full of shaved Ice, 
put in the syrup and add milk until the 
glass is almost full. Shake well and 
serve without straining. Put whipped 
cream on top and serve with straws. 

Clam Juice. — Clam juice, 1 V4 fl.oz . ; 
milk, 2 fi.oz. ; soda water, 5 fl.oz. Add a 
pinch of salt and a little white pepper to 
each glass ; ^ke well. 

Coffee, — Lai^ glass chipped ice, y. 
full; coffee syrup, 2 oz. ; sweet cream, 2 
oz. Shake thoroughly and draw on soda 
In the shaker. Put a spoonful of whipped 
cream in the glass and pour in the drink, 
using the fine soda stream. 

Mineral Mttfc. — Draw 6 oz. plain carbo- 
nated water into 8-oz. tumbler ; fill with 
plain sweet cream ; stir and serve. 

Jfint— Mint syrup, 1% fl.oz.; Angos- 
tura bitters, % fl.dr, ; milk, 3 fl.oz. Car- 
bonated water (coarse stream), enough 
to fill 8-oz. glass. Serve “solid.” 

Peach. — Peach syrup, 1 oz . ; grape 
juice, % oz. ; pineapple syrup, Vt oz. ; 
shaved Ice, % glass. Fill the glass with 
milk, shake well and serve with 2 straws. 

Sherbet. — Shaved ice, H glass; straw- 
berry syrup, 1 02 , ; pineapple syrup, l 
oz. ; vanilla syrup, 1 oz, ; milk to nearly 
fill glass. Shake well, add soda water, 
fine stream, and pour from tumbler to 
shaker several times. Serve in a 12-oz. 
' glass, with straws. 
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Strawberry. — Strawberry syrup, % 
oz. ; vanilla syrup, % oz, ; orange syrup, 

% oz. ; brandy, 3 dashes ; shaved Ice, % 
glass ; milk, enough to fill glass. Top 
with whipped cream. 

FRAPPES 

Making Frappes, — Frappes are seml- 
frozen beverages, served in glasses or “Ice 
cups,” and are considered delicious drinks 
in the hot season. They are mainly com- 
posed of fruit juices, with an addition of 
sugar or syrup. They are also made of 
different kinds of punch, such as cham- 
pagne, coffee, etc. In point of color they 
should correspond with the nature of fruit 
used. The freezing process should con- 
sist of the preparation being placed In a 
freezer or packer imbedded in broken 
salted Ice, the vessel is twisted to the 
right and left alternately with the hand. 

As the composition becomes frozen up the 
sides of the can remove it with a palette 
knife by scraping it down into the com- 
position and mix it with a spatula, re- 
membering that frappe must be only half 
frozen, resembling snow, and just suffi- 
ciently liquid to admit of its being poured 
into glasses. 

Blackberry. — Juice of 1 lemon ; black- 
berry syrup, % oz. ; raspberry syrup, % 
oz. Fill a 14-oz. glass two-thirds full of 
shaved ice. Shake well ; don’t strain ; or- 
nament with fruit and use real straws. 

Chocolate. — Dissolve 1 lb. of chocolate 
(powdered) with 4 qt of water, adding 2 
lb, of sugar, seeing that the chocolate is 
fully dissolved ; remove from the fire and 
strain. When cold, flavor with vanilla 
and freeze after the manner laid, down 
for frappe. 

Cofl'ec.— 1.— Java coffee syrup, 1 % 
lb, ; coffee, about 5 oz. of best Grind the 
coffee frei^ every time you want to use 
it Put 1 qt of the cream Into the farina 
boiler; when very hot add the coffee, 
stir well, cover the boiler, let it draw for 
10 minutes, stir again, take off the fire 
and set in a warm place to settle, then 
pour off the clear part. Cook the rest of 
the cream, add the coffee and sugar, dis- 
solve It, strain through fine muslin, cool 
and freeze. May also be served with 
whipped cream. 

2. — To every quart of clear, good Mo- 
cha Coffee add 1 lb. of st^r and freeze as 
above. 

Lemon,— Make an ordinary lemon 
water ice, rich in fruit flavor and good 
and sweet; then freeze. 

Maple. — Two oz. maple syrup, 3 oz. 
plain cream, large teaspoonful of ice 
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cream ; shake well with ice, use only fine 
stream and serve in bell glass. 

Orange. — 1.— Orange syrup, 1 oz. ; 
ice; then add in the following order: 
Powdered sugar, I tablespoonful ; orange 
syriu), H 02. ; lemon syrup, 2 dashes ; 
raspberry syrup, 1 dash ; add-phosphate 
solution, % oz. Fill the glass with soda 
water, stir well, strain into a mineral 
water glass and serve. 

2. — Orange syrup, 1% oz. ; ice cream, 

2 oz. ; plain cream, 2 oz. ; ice, % glass. 
Shake, strain, toss and serve. 

Pineapple.— Peel and crush 2 pineap- 
ples ; then make a boiling syrup of 2% lb. 
sugar and 2 qt of water and pour it over 
the pineapples. Let it stand until nearly 
cold, then add the juice of 5 lemons; 
strain, press the liquid from the pineap- 
ples ; pour into freezer, add 4 egg whites 
and freeze. Then work in a good 14 pt 
of maraschino. 

Tea . — For tea frappe cover 3 table- 
spoonfuls of mixed tea with 2 qt. of boil- 
ing water. Let it stand about 10 min- 
utes, then strain, sweeten to taste, cool 
and freeze to a mush. 

GINGER ALES, BEERS, POP, BTC. 
Ginger Ale, 

Carbonated. — 1. — To make the extract, 
proceed as follows : Bruised ginger, 128 
parts ; cardamom seed, 2 parts ; oil lemon, 
H part; Cayenne pepper, 8 parts; alco- 
hol dilute, 256 parts. Mix the aromatics, 
moisten with the alcohol, pack in a per- 
colator and percolate until exhausted. 
Dissolve the oil of lemon in the percolate. 

2. — ^To charge the fountains : Extract 

ginger ale, 6 dr. ; acid solution, 6 dr. ; 
syrup simplex, 5 pt ; sugar coloring (car- 
mine), 2 ; water, 6 gal. Mix. Charge 

with carbonic-acid gas to 120 or 130 lb. 

3. — The acid solution is made as fol- 
lows : Citric acid, 3 oz. ; water, 6 oz. Mix 
and make a solution. 

Forfroct,— 1.— Soluble essence of gin- 
ger, 1 % pt. ; essence of lemon, soluble, 
1% 02. ; essence of ginger oil, soluble, 1% 
oz. ; extract of vanilla, soluble, IH oz. ; 
soluble essence rose oil, % oz. ; tincture 
cinnamon, soluble, IH dr. ; artificial es- 
sence pineapple, % dr. ; essence capsicum, 

3 dr, ; mix. 

2. — Tincture of ginger, 1 gal. ; tincture 
of capsicum, 7% oz.; extract of orange, 
3 oz. ; extract of lemon, % oz. ; caramel, 
5 02. ; water, 1% gal. ; sugar, 2 lb. ; mag- 
nesium Carbonate, 1 lb. Mix and allow 
to stand 12 hours. Shake occasionally 
and filter. 

3, -Jamalca glngefr. coarse powder, 4 
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oz. ; mace, powder, H oz. ; Canada snake* 
root, coarse powder, 60 gr. ; oil of lemon, 
1 fi.dr. ; alcohol, 12 fl.oz. ; water, 4 fl.oz. ; 
magnesium carbonate or purified talcum, 

1 av.oz. Mix the first four Ingredients 
and make 16 fl.oz. of tincture with the 
alcohol and water by percolation. Dis- 
solve the oil of lemon In a small quantity 
of alcohol, mb with magnesia or talcum, 
add gradually with constant trituration 
the tincture and filter. The extract may 
be fortified by adding 4 av.oz. of pow- 
dered grains of paradise to the ginger, 
etc., of the above before extraction with 
alcohol and water. 

4. — Capsicum, coarse powder, 8 oz. ; 
water, 6 pt ; essence of ginger, 8 fl.oz. ; 
diluted alcohol, 7 fl.oz. ; vanilla extract, 

2 fl.oz. ; oil of lemon, 20 drops ; caramel, 

1 fl.oz. Boil the capsicum with water for 

3 hours, occasionally replacing the water 
lost by evaporation, filter, concentrate the 
filtrate on a hot-water bath to the con- 
sistency of a thin extract, add the re- 
maining ingredients and filter. 

5. — Jamaica ginger, ground, 12 oz. ; 
lemon peel, fresh, cut fine, 2 oz . ; capsi- 
cum, powder, 1 oz. ; calcined magnesia, 1 
oz. ; alcohol and water, of each sufflcient. 
Extract the mixed ginger and capsicum 
by percolation so as to obtain 16 Q.oz. of 
water, set the mixture aside for 24 hours, 
shaking vigorously from time to time, 
then filter and pass through the filter 
enough of a mixture of 2 volumes of alco- 
hol and 1 of water to make the filtrate 
measure 32 fl.oz. In the latter macerate 
the lemon peel for 7 days and again filter. 

6. — To be used in the proportion of 4 
oz. of extract to 1 gal. of syrup : Ja- 
maica ginger, in fine powder, 8 lb. ; capsi- 
cum, In fine powder, 6 oz. ; alcohol, a suffi- 
cient quantity. Mix the powders InU- 
mately, moisten them with a sufficient 
quantity of alcohol and set aside for 4 
hours. Pack in a cylindrical percolator 
and percolate with alcohol until 10 pt. of 
percolate have resulted. Place the perco- 
late In a bottle of the capacity of 16 pt 
and add to It 2 fl.dr. of oleoresin of gin- 
ger ; shake, add 2^4 lb. t>f finely powdered 
pumice stone and agitate thoroughly at 
intervals of one-half hour for 12 hours. 
Then add 14 pints of water in quantities 
of 1 pt at each addition, shaking briskly 
meanwhile. Hils part of the operation is 
most important Set the mixture aside 
for 24 hours, agitating It strongly every 
hour or so during that period. Then 
♦fttee oil of lemon, 1% fl.oz. ; oil of rose 
(or geranium), 3 fl.dr.; oil of bergamot 

2 ; oil of cinnamon, 3 fl.dr.,; mag- 
ptfaiiim carbonate, 3 fl.oz. Rub the oils 
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with the magnesia in a lai^ mortar and 
add 9 oz. of the clear portion of the 
ginger mixture, to which has been pre- 
viously added 2 oz. of alcohol, and con- 
tinue trituration, rinsing out the mortar 
with the ginger mixture. Pass the ginger 
mixture through a double filter and add 
through the filter the mixture of oils and 
magnesia. Finally pass enough water 
through the filter to make the resulting 
product measure 24 pt, or 3 gal. If the 
operator should d^ire an extract of more 
or less pungency, he may obtain his de- 
sired effect by Increasing or decreasing the 
quantity of powdered capsicum in the 
formula. 

Beer, 

1. — Soluble essence of lemon, 1 oz., Ja- 
maica ginger (bruised), 12 oz. ; English 
honey, 12 oz. ; lemon juice, 1 pt. : cane 
sugar, 9 lb. ; distilled water, to make 9 M 
gal. ; white of an egg. Boil the ginger 
with IH gal. of water for half an hour, 
then add the sugar, honey and lemon 
juice, and make up with water to 9^ gal. 
When cold, add the white of an e^ and 
essence of lemon and stir well together. 
Set aside in a closed vessel for about 5 
days and then bottle. 

2. — Jamaica ginger, 2^ oz. ; moist 
sugar, 3 lb. ; cream tartar, 1 oz. ; juice 
and peel of 2 lemons ; brandy, ^ pt ; 
good ale yeast, M pt ; water, gal. 
This will produce 4% doz. bottles of ex- 
cellent ginger beer, which will keep 12 
months. Boll the ginger and sugar for 20 
minutes in the water, slice the lemons and 
put them and the cream of tartar in a 
large pan ; pour the boiling liquor over 
them and stir well ; when milk Is warm, 
add the yeast; cover and let It remain 2 
or 3 days, summing frequently ; strain 
through a cloth Into a cask and add the 
brandy. Bung down very close ; at the 
end of 2 weete draw off and bottle, cork 
very tightly. If It does not work well, 
add a very little more yeast. 

3. — Brown sugar, 2 lb. ; boiling water, 
2 gal. ; cream of tartar, 1 oz. ; bruised gin- 
ger root, 2 oz. Infuse the ^ger in the 
boiling water, add your sugar and cream 
of tartar ; when lukewarm strain ; then 
add 14 pt good yeast Let It stand all 
night ; then bottle ; If you desire, you can 
add 1 lemon and the white of an egg to 
fine It 

Water, 3 gal. ; pulverized 
ginger, 3 oz. ; sugar, 4 lb. ; cream tartar, 
4 oz. Boll and when cold add 2 table- 
spoonfuls of yeast Allow It to stand over 
night then filter and bottle. 

6.— Fermented.— For a good replpe for 
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fermented linger beer to put up In stone 
jugs, take best Jamaica ginger, ground, 

1 lb, ; tartaric acid, 6 oz. ; gum arable, 1 
lb. ; oil lemop, % oz. ; sugar, 21 lb. ; 
water, 21 gaL ; yeast, % pt Stir the 
ginger, sugar and water very thoroughly 
together. Dissolve the gum In sufficient 
water to give It the consistency of cream ; 
to this add the lemon oil and shake them 
well togedier. Add this mixture to the 
sugar solution. Now stir in the yeast 
As soon as a brisk fermentation is estab- 
lished, strain through a jelly bag. Let It 
work for another day or two and then 
bottle. This will make 20 gal. ; you can 
double or quadruple the proportions If 
you want to make a larger batch, 

6. — Powder. — a. — Jamaica ginger, pow- 
dered, 1 oz. ; sodium bicarbonate, 7 oz. ; 
sugar, 1 % lb. ; oil of lemon, 1 0.dr. Make 
into powders. 

b.-^inger, bruised, % oz. ; cream of 
tartar, % oz. ; essence of lemon, 4 drops. 
Mix. Some sugar may be added if it be 
thought desirable to make the packet look 
bigger. For use this powder is to be 
added to 1 gal. of boiling water, in which 
dissolve 1 lb. of lump sugar, and when 
the mixture is nearly cool 2 or 3 table- 
spoonfuls of yeast are to be added. The 
mixture should be set aside to work for 
4 days, when It may be strained and bot- 
tled. 

Glngerade. 

Dissolve 3 lb. granulated sugar in 2 
gal. of water. Then add the well-beaten 
whites of 3 eggs and 2 oz. powdered gin- 
ger. It is well to moisten the ginger 
before adding it to the whole with just a 
little water. Now place over the fire in 
an enameled saucepan, bring slowly to the 
boiling point, skim and stand aside to 
settle. When cold, add the juice of 1 
large lemon and M oz. yeast, dissolved in 

2 tablespoonftUs of warm water. Mix 
thoroughly, strain, fill the bottles, cork 
tightly and tie the corks, putting them at 
once In a cool place, Ready for use in 2 
days. 

Mint. 

Lemon syrup, 4 oz. ; ginger syrup, 12 
oz. ; tincture capsicum, 2 dr. ; tincture 
menth. vir., % dr. Mix, serve with 
shaved ice and straws. Decorate with 
mint leaves. 

Pop, 

1. -'Flve lb. of cream of tartar ; ginger, 
^ oz. ; sugar, 35 lb. ; essence of lemon, 5 
dr. ; water, 30 gal. ; yeast, 2 qt, 

2. ~Take 6^ gal. water: ginger root 


(Glaces) 


(bruised), % lb. ; tartaric acid, % oz. ; 
white sugar, 2% lb. ; whites of 3 eggs, 
well beaten ; 1 small teaspoonful lemon 
oil ; 1 gill yeast Boll the root for 30 
minutes In 1 gal. water; strain and put 
the oil in while hot; mix. Make over 
night ; In the morning sl^ and bottle. 

3. — Five lb. of loaf sugar to 5 gal, of 
cold water, 4 lemons, 2 oz. white root 
ginger, 4 oz. cream tartar. Boil the 
sugar and ginger (previously pound the 
Tatter) ; when It has boiled 15 minutes 
strain It through a flannel cloth into a 
large crock,, put in the cream tartar, i^lce 
also the lemon Into It ; let it stand until 
milk-warm, then add a teacup of yeast; 
let it stand a little, then bottle It tightly 
In stone bottles; in 3 days it will be fit 
for use. 

4. — Imperial. — Cream of tartar, 3 oz. ; 
ginger, 1 oz. ; white sugar, 24 oz. ; lemon 
juice, 1 oz. ; boiling water, 1% gal. When 
cool strain and ferment with 1 oz. yeast. 
Bottle. 

5. — Royal Pop. — To 3 gal- of water add 
H lb. cream tartar, % oz. ginger, 3H lb. 
white sugar, % dr. essence of lemon, ^ 
pt, yeast. The corks should be tied down. 


GLACES 

Glaces should be served in small, hand- 
some punch glasses, with small spoons to 
match. 

Claret. — Lemon, 1 oz. ; claret, 1 oz. ; 
cream, 2 oz. ; cracked Ice, % glassful. 
Shake, strain, draw coarse stream Into 
shaker, to fill a 12-oz. glass. Toss and 
serve with 2 straws stuck through a sliee 
of lemon in glass. 

Cmshed Fruit . — Oushed fruits served 
In the following manner make a delicious 
and refreshing drink : Crushed ftiiit, 12 
dr. ; Juice of half a lemon ; shaved ice. 
Put the ice into a small glass, add the 
fruit and lemon juice, stir well and serve 
with a spoon and straws. 

Pineapple. — a. — Two spoonfuls crushed 
pineapple, % oz, pineapple syrup, shaved 
Ice. 

b, — -Pineapple snow is a mixture of 
shaved or cracked ice, cream and pine- 
apple syrup with or without carbonated 
water, the whole being topped off with 
shaved ice and dispensed In a glass with 
a spoon. 

c. — Pineapple syrup, 1 oz. ; powdered 
sugar, 1 teaspoonful ; shaved Ice, ^ glass- 
ful. Add some carbonated water, stir 
vigorously in a shaker, strain into an 
8-oz, glass, fill the latter with the coarse 
stream of carbonated water, stir again 
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and add a piece of pineapple or some 
crushed pineapple. 

GRAPE JUIC® 

Flavor ond Qvality.— In the making of 
unfermented grape juice a great deal of 
judgment can be dlspktyed and many vari‘ 
ations produced so as to suit almost any 
taste by the careful selection of the vari- 
eties of grapes from which it is made. 

Equally as pronounced variations in 
color can be had, as, for Instance, almost 
colorless, yellow, orange, light red, red 
and a deep purple. 

Unfermented grape juice may be made 
from any grape ; not only this, but unfer- 
mented jtiice Is made from other fruits 
as well ; for instance, apples, pears, cher- 
ries and berries of different kinds. The 
richer, sweeter and better in quality the 
fruit, the better will be our unfermented 
juice. If, on the other hand, the fruit is 
sour, green and insipid, the juice will be 
likewise. 

Fermentation , — Fermentation may be 
prevented in either of two ways. 

1. — By chemical methods, which con- 
sist in the addition of germ poisons or 
antiseptics, which either kill the germs 
or prevent their growth. Of these the 
principal ones used are salicylic, sulphur- 
ous, toracic and benzoic acid, formalin, 
fluorides and saccharins. As these sub- 
stances are generally regarded as adulter- 
ants and injurious, their use Is not recom- 
mended. 

2. — Mechanical means are sometimes 
employed. The germs are either removed 
by Altering or a centrifugal apparatus, or 
they are destroyed by heat, elctrlcity, 
etc. Of these, heat has so far been fovind 
the most practical. 

Practical tests so far made Indicate 
that grape juice can be safely aterlllzed at 
from 165 to 178“ F. At this temperature 
the flavor is hardly changed, while at a 
temperature much above 200“ F. it is. 
This is an important point, as the flavor 
and quality of the product depend on it. 

This information is Intended for the 
farmer or the housewife only. Readers 
who desire to go into the manbfacture of 
grape juice in a systematic manner for 
commercial purpose are referred to Bul- 
letin 24, Bureau of Plant Industry, De- 
partment of Agriculture, on the same sub- 
ject 

HoTJie Manufactitre . — Use only clean, 
sound, well-ripened but not over-ripe 
grapes. If an ordinary elder mill is at 
hahd, it may be used for crushing and 
pressing, or the grapes may be crushed 


and pressed with the hands. If a light- 
colored juice Is desired, put the crushed 
grapes In a cleanly washed cloth sack and 
tie up. Then either hang up securely and 
twist it or let two persons take hold, one 
on each end of the sack (Fig. 1) and 
twist until the greater part Of the Juice is 



Fig. 1. — Cloth Hand Press 


expressed. Then gradually heat the juice 
In a double boiler or a large stone Jar in 
a pan of hot water, so that the juice does 
not come in direct contact with the fire, 
at a temperature of 180 to 200“ F. ; never 
above 200° F. It is best to use a ther- 
mometer, but if there be none at hand 
heat the Juice until it steams, but do not 
allow it to boll Put it In a glass or 
enameled vessel to settle for 24 hours. 
Carefully drain the Juice from the sedi- 
ment and run it through several thick- 
nesses of clean flannel, or a conic filter 
made from woolen cloth or felt may be 
used. This filter is fixed to a hoop of 
iron, which can be suspended wherever 
necessary (Fig. 2). After this flU into 
clean bottles. Do not fill entirely, but 
leave room for the liquid to expand when 
again heated. Fit a thin board over the 



Pig. 2. — Cloth or Felt Filter 
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bottom of an ordinary wash boiler (Fig. 
3), set the filled bottles (ordinary glass 
fruit jars are Just as good) In it, fill in 



Fig. 4.— Drip Bag 


with water around the bottles to witliin 
about an inch of the tops and gradually 
heat until it is about to simmer. Then 
take the bottles out and cork or seal im- 
mediately. It Is a good idea to take the 


even go to the trouble of letting the Juice 
settle after straining it, but reheat and 
seal it up immediately, simply setting the 
vessels away in a cool place In an upright 
position where they will be undisturbed. 
The Juice is thus allowed to settle, and 
when wanted for use the clear Juice is 
simply taken off the sediment Any per- 
son familiar with the process of canning 
fruit can also preserve grape juice, for the 
principles involved are identical. 

One of the leading defects so far foimd 
in unferraented Juice is that much of it is 
not clear, a condition which very much 
detracts from its otherwise attractive ap- 
pearance and due to two causes already 
alluded to. Either the final sterilization 
in bottles has been at a higher tempera- 
ture than the preceding one or the Juice 
has not been properly filtered or has not 
been filtered at all- In other cases the 
Juice has been sterilized at such a high 
temperature that It has a disagreeable, 
scorched taste. It should be remembered 
that attempts to sterilize at a temperature 
above F. are dangerous, so far as 

the flavor of the finished product is con- 
cerned. 

Another serious mistake is sometimes 



FIG. 3.— PASTEURIZER FOR JUICE* IN BOTTLES 

DB, double bottom. ST, steam pipe. W, water bath. T, thermometer. (Bottle 
shows method of adjusting a cord holder of sheet metal.) 


further precaution of sealing the corks 
over with sealing wax or paraffin to pre- 
vent mold germs from entering through 
Die corks. Should it be desired to make 
a red juice, heat the crushed grapes to not 
above 200® F., strain through a clean 
cloth or drip bag, as shown in Fig. 4 (no 
pressure should be used), set away to cool 
and settle and proceed the same as with 
light-colored Juice. Many people do not 


made by putting the Juice into bottles so 
large that much of it becomes spoiled be- 
fore it is used after the bottles are 
opened. Uufermented grape juice prop- 
erly made and bottled will keep indefi- 
nitely, if it Is not exposed to the atmos- 
phere or mold germs ; but when a bottle 
Is once opened it should, like canned 
goods, be used as soon as possible, to keep 
It from spoiling. 

* 
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A descHpUon of the manufacture of 
grape juice in larger quantities may be 
found In the SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 1441. 

Formulas. 

1. — ^The juice as it comes, being too 
sweet to drlni^ should be prepared by the 
follpwlng formula and kept on ice ready 
to serve : Bottled grape juice, 2 pt ; 
water, 2 pt A small amount of cradted 
ice shotild be added. 

2. — ^Make a plain soda lemonade and 
only fill the glass within 1 inch of the 
top. Over this pour carefully % inch of 
the pure grape juice. This is a delicious 
drink. 

3. — Put in the bottom of a wineglass 2 
tablespoonfuls of grape juice ; add to this 
the beaten white of 1 egg and a little 
chopped ice; sprinkle sugar over the top 
and serve. This is often served in sani- 
tariums. 

Bohemian Cream. — One pt thick 
cream, 1 pt grape- juice jelly ; stir to- 
gether ; put in cups and set on Ice. Serve 
with lady fingers. 

Besides the recipes just given many 
more are enumerated, such as grape ice, 
grape lemonade, grape water ice, grape 
juice and egg, baked bananas, snow pud- 
dfhg, grape gelatine, junket and grape 
Jelly, tutti-fnitti jelly, grape float grape 
jelly, grape juice plain, grape soda water 
and scores of others. 

CocktaU. — Don’t Care syrup, 1 % oz. ; 
grape juice, 3 oz ; half 12-oz. glass of 
shaved i(% and soda water to fill. Finish 
with maraschino cherries and serve with 
straws and spoon. Ap. 

Egg Phosphate. — Grape syrup, 1 oz. ; 
egg, one ; phosphate, 3 dashes ; 1 tea- 
spoonful of Ice. Shake and proceed In 
making an egg phosphate. 

Grope Cup. — Grape juice, 1 pt. ; Eng- 
lish breakfast tea (concentrated), 1 oz. ; 
prepared lime juice, 4 oz. ; acid solution 
phosphate, ^ oz. ; 1 pt water. Add a 
lump of ice and let stand until cold. Fill 
glass three^uarters full and fill with plain 
soda as it is served. 

Lemonade. — Fill glass two-thirds full of 
fine ice ; juice of 1 lenipn ; grape syrup, 
oz. ; shake and fill with soda. Deco- 
rate with slice of lemon. 

Molted Grope. — ^Make a malted syrup, 
using 12 oz. of extract of malt and 6 oz. 
of simple syrup. To serve, use oz, of 
this syrup, ^ oz. of pure Concord grape 
juice and fill the glass with soda. 

Nectar. — ^Take the juice of 2 lemons 
and 1 orange, 1 pt of grape juice, 1 small 
cup of sugar and 1 pt of water. Serve 
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ice cold If served from punch bowl, 
Iced lemon and orange add to the appear- 
ance. 

Pineapple, — ^Into a 12-oz. glass draw 
IH oz. of pineapple, syrup and add 2 oz. 
of Concord grape juice, 1 oz. of sweet 
cream and a little finely shaved ice. 
Shake thoroughly and add enough carbo- 
nated water to fill the glass, using the 
fine stream mostly. Strain Into a clean 
glass and serve. 

R-tttich. — 1. — Boil together 1 lb, of 
sugar and % pt of water until it spins 
a thread ; take from the fire and when 
cold add the juice of 6 lemons and 1 qt. 
of grape juice. Stand aside over night. 
Serve with plain water, apoUlnaris or 
soda water. 

2. — Into a 12-oz. ’ glass, 2 oz. plain 
syrup, fill glass half full fine shaved ice, 
3 oz. grape juice, fill glass with carbo- 
nated water, stir and top off with slice 
pineapple or orange. 

3. — Fill glass two-thirds full of shaved 
Ice ; grape Juice, 1 oz. ; orange syrup, i 
oz. ; lemon juice, 1 dash ; Jamaica ginger, 
1 dash. Fill with soda, mix and decorate 
with a slice of pineapple and cherry. 

4. — Pine apple syrup, 1 oz. ; pure grape 
Juice, 1 oz. ; lime Juice, 3 dashes. Two- 
thirds glass of ice. Fill with soda and 
decorate with a slice of pineapple. 

5. — Lemon syrup, 1 oz. ; grape Juice, 1 
oz. ; orange water ice, 1 scoop. Shake 
and fill glass with soda. Serve still and 
decorate with a slice of lemon and orange. 

6. — ^Into a 12-oz. glass draw m oz. of 
grape syrup, 1 az. at grape juice. Add 3 
dashes of lemon Juice. Fill one-third. full 
of orange water Ice and balance with car- 
bonated water. Mix and decorate. 

7. — Into a 12-oz. glass draw 1^ oz. of 
orange syrup. Into this squeeze the juice 
of H lemon and add 1 oz. of grape juice. 
Fill one-third full of ice and balance with 
carbonated water. Mix and decorate. 

Sherbet. — Orange syrup, 2 fl.oz. ; grape 
juice, 2 fi.oz. Draw Into a 12-oz. glass, 
half fill the latter with shaved Ice, then 
fill it with plain water, stir with a spoon 
and serve- with straws. 

For 8 persons mix 1 pt of grape Juice 
( imf ermented) , juice of lemon and 1 
heaping tablespoonful of gelatine, dis- 
solved in boiling water ; freeze quickly ; 
add beaten white of 1 egg just before 
finish. 

SyUabub . — Fresh cream, 1 qt ; whites 
of 4 eggs ; grai>e juice, 1 glass ; powdered 
sugar, 2 small cups ; whip half the sugar 
with the cream, the balance with the 
eggs ; mix well ; add grape juice and i>our 
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over sweetened strawberries and pineap- 
ples or oranges and bananas. Serve cold- 

ICE CREAM BEVERAGES 

Banana. — 1. — Slice a banana in two. 
Place a spoonful of vanilla Ice cream In 
the center and top off with maraschino 
cherries and pour cherry syrup over it 

2. — Into a 12-oz. glass draw 1 oz. of 
sweet cream and 1 oz. of vanilla syrup ; 
into this slice half a banana ; add a por- 
tion of ice cream ; shake thoroughly, then 
All the glass with soda, using the fine 
stream only. Pour without straining Into 
a clean glass and top off with whipped 
cream. Serve with a spoon. 

3. — Peel and split a banana, lay both 
halves together on the bottom of a lai^e 
saucer. On the top of the banana put a 
cone-shaped measure of ic? cream and 
over this pour a little crushed pineapple, 
4 few powdered nuts, a spoonful of 
whipped cream. Top with a cherry. 

4. — Split a banana lengthwise and 
cover with a portion of 3 kinds of Ice 
cream and 1 water Ice, so arranging the 
ice cream as to make the colors contrast 
nicely. 

Cantaloupe. — 1. — Take % cantaloupe, 
cut off a piece of bottom so it will stand, 
add a No. 12 scoop of vanilla cream, and, 
tf possible, watermelon ice. If this is im- 
possible, substitute what water ice you 
may have on hand. Over this pour 1 
ladle of crushed raspberries, top with 
nuts, whipped cream and a cherry and 
place mint leaves on the side. 

2. — Cut a cantaloupe in halves, take 
out the seeds and fill in with Ice cream, 
grate nutmeg over it. Serve on thin china 
dish with soda spoon. The cantaloupe 
should be kept ready ice cold. 

Celery Cocoa Cream. — One oz. choco- 
late paste, 1 oz. cream, 4 dashes essence 
of celery. Stir while filling up with hot 
joda. Top off with whipped cream and 
serve with celery salt 

Cherry Cream. — Spoonful ice cream in 
^-oz. stem glass. Almost fill with shaved 
Ice. Add 2 oz. cherry syrup, top with 
layer of ice cream and add a marschino 
cherry. 

Chocolate. — Put the proper amount of 
chocolate syrup into the glass. Then run 
in enough carbonated water to half fill 
the glass. Next put in a lump of vanilla 
Ice cream the size of an egg. Then draw 
on the fine stream of carbonated water 
and top off the whole with a tall, foaming 
billow of whipped cream. 

Cream Pu#.— Break a fresh egg into a 
shaker, draw an ounce of orange syrup, 
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add a good-sized spoonful of ice cream 
and shake very thoroughly. Then with- 
out straining fill the shaker with fine 
stream. Pour from shaker to glass, top 
with grated nutmeg and serve with a 
straw. Chocolate Cream Puff and Coffee 
Cream Puff may be made by using the 
syrups named instead of orange. 

Creamade. — Juice from % lime ; or 
ange syrup, 1 oz. ; pineapple syrup, 1 oz. , 
cream, 2 oz. ; ice cream, % oz. Shake, 
fill the glass with the fine stream and top 
with a slice of pineapple. 

Cucumber a la Surprise. — Line the 
halves of a long cucumber mold with a 
good-colored (not over-colored) green 
gage or other green water ice and fill In 
with lemon ice cream. Close the mold 
and freeze in the usual manner. Serve 
plain on a white china dish. In the sea- 
son 1 or 2 natural leaves may be used on 
the dish under the cucumber. 

Fig souffle. — Chit a large fig into tjuar- 
ters, mix with vanilla Ice cream and serve 
in a stem ice cream glass. 

Fndt. — 1, — Shaved ice, % tumbler , 
ice cream, 1 tablespoonful ; pure milk, 1 
oz. ; extract of vanilla, 1 dash ; crushed 
strawberry, 1 teaspoonful ; crushed pine- 
apple, 1 teaspoonful ; crushed raspberry, 
1 teaspoonful ; catawba syrup, 1% oz. 
Shake well, then add plain soda. Ap. 

2. — Crushed strawberries, % oz. ; 
crushed peaches, % oz. ; ice cream to fill 
small glass. 

Ice Cream Shake. — One egg, 1 oz. 
marshmallow syrup, small quantity of Ice 
cream. 

Maple. — In a large shaking glass put 4 
oz. ice cream, 2 oz. maple syrup and 1 oz. 
plain cream. Shake and when thoroughly 
shaken fill with fine stream. 

MarshmaUow . — Orange flower water, 4 
oz. ; gum arable, 12 dr. ; extract vanUla, 
% oz. ; syrup, q. s. 8 pt Mix. Serve 
with ice cream. 

Nut Bamboo Souffle. — Ladle Ice cream 
on fancy plate; add 1% oz. coffee syrup 
and shredded cocoanut mixed ; dress with 
whipped cream, whole dates, seeded and 
fancy whole cherries. 

Orange. — Shaved ice, % tumblerful; 1 
egg ; vanilla syrup, 1 oz. ; orange ayrup, 

1 oz. ; ice cream, 1 tablespoonful. Fill 
the glass nearly full of cream, shake well 
and add a little soda water. 

Peach. — 1. — Two oz. raspberry syrup, 

2 tablespoonfuls peach Ice cream. Serve 
as Ice-cream soda. 

2. — Peel about 1 doz. ripe, yellow, good- 
flavored peaches ; slice fine into a dish 
and cover with about as much sugar as 
you have of fruit- Mash together thor- 
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ouphly until the sugar is dissolved, then 
add an equal amount of simple syrup. 
This mixture wi]^ not keep fresh for more 
than 2 days. Serve as icoeream soda. 

3.— Shaved Ice, % tumblerful ; Ice 
cream, 1 tablespoonful ; fresh cream, 1 
OK. ; extract of peach, 1 dash ; crushed 
peach, 1 tablespoonful ; peach syrup, 1 
oz. ; plain soda (fine stream), 1 tumbler- 
fuL 

Pineapple. — Pineapple syrup, 2 oz. ; 
cream, 2 oz. ; 1 egg ; ice cream, 1 large 
ladle. Cinnamon may be added if de- 
sired. Shake add serve with slice of pine- 
apple. 

Sandwiches. — Take lady fingers, sepa- 
rate and spread Ice cream, either vanilla, 
lemon or strawberry, between each slice ; 
place together and serve on plate. 

LEMON, LIME, MINT, ETC. 

1. — Take a little cracked ice and 
squeeze the juice of 2 limes. Add pow- 
dered sugar q. s. and 1 egg. Shake well 
together and strain into a glass and fill up 
with carbonic water. (^ver top with 
cracked ice and insert 2 or 3 stalks of 
mint. Add a touch of nutmeg and 1 or 
2 strawberries. 

2. — Juice of half an orange, juice of 
half a lemon, 2 tablespoonfuls pineapple 
juice, 2 tablespoonfuls powdered sugar, 
^ glass crushed ice. Fill glass with 
water, shake well and serve with straws. 

Lemon. 

1. — Peel off the yellow rinds from 1 
doz. fresh lemons, taking care that none 
of the rind is detached, but the yellow 
zest — that portion in which the cells are 
placed containing the essential oil of the 
fruit Put these rinds into an earthen 
vessel, pour over them 1 pt. of boiling 
water and set aside in a warm situation 
to infuse. Express the juice from 2 doz. 
lemons, strain it into a porcelain bowl 
and add 2 lb. of fine white sugar, 3 qt 
water and the infusion from the peels. 
Stir ail well together until the sugar Is 
completely dissolved. Now sample and 
if required add more acid or more sugar ; 
take care not to have it too watery ; make 
it rich with plenty (rf fruit juice and 
sugar. 

2. — To the juice of 6 lemons and the 
yellow rind of 2 lemons add H lb. of 
sugm* and I qt of water. Ice the lemo- 
nade. WatCT may be added according to 
taste afterward. 

3. — Peel off the rind, cut the lemon In 
two and squeeze the Juice into a glas^ 
add 2 tablespoonfuls powdered sugar. 
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chipped ice and water; shake well and 
strain into a thin glass in which a little 
shaved Ice has been placed ; decorate with 
fruits and serve with straws. Soda lemo- 
nade may be made by adding soda water 
in place of plain Wat**. 

4, — Strain the juice of 1 lemon into % 
pt of cold water, sweeten to taste, then 
stir in ^ teaspoonful carbonate of soda, 
and drink while the mixture is in an 
effervescing state. 

ApoUinarjs.~^ujce of 1 lemon ; pow- 
dered sugar, 1 spoonful cracked Ice, H 
glass. Shake, strain and fill with apol- 
linaris water, add 2 cherries and slice of 
lemon. 

Artificial. — 1. — Loaf sugar, 2 lb. ; tar- 
taric acid, H oz. ; essence of lemon, 30 
drops ; essence of almonds, 20 drops. 
Dissolve the . tartaric acid in 2 pt hot 
water, add the sugar and lastly the lemon 
and almond ; stir well, cover with a cloth 
and leave until cold ; put 2 tablespoonfuls 
Into a tumbler and fill up with cold 
water. This drink, it Is said, will be 
found much more refreshing and more 
palatable than either ginger beer or lemo- 
nade and costs only 30 cents for 10 pt 
The addition of a very little bicarbonate 
of potash to each tumblerful Just before 
drinking will give a wholesome effer- 
vescing drink, 

2. — Succus Limonlum Factltlus, — Cit- 
ric or tartaric acid, 2 ^ oz. ; gum, % 
oz. ; pieces of fresh lemon peel, % oz. ; 
loaf sugar, 2 oz. ; boiling water, 1 qt. ; 
macerate with occasional agitation till 
cold and strain. Excellent 

"3. — Water, 1 pt ; sugar, 1 oz. ; essence 
of lemon, 30 drops ; pure acetic acid to 
acidulate. Inferior. Both are used to 
make lemonade. 

Boiled Lemonade. — 1. — The juice of 3 
lemons, 5 tablespoonfuls of sugar and 1 
cupful boiling water added to the lemons 
and sugar. Set aside to cool. When 
ready for use, put in lemonade glasses 
with cracked ice and dilute with water. 

2. — Allow 3 lemons to each qt. of 
water and about ^ lb. of sugar. Have 
the lemons perfectly clean, cut 2 thin 
slices from the center of each and lay 
aside, Chip off some of the thin yellow 
rind from several of the lemons and 
squeeze out the juice, pressing hard enough 
to extract some of the flavor of the skin. 
Put the juice, the clipped rind and the 
sugar In a large bowl ; then pour on the 
desired amount of boiling water. Let it 
stand until cold, put away in the Ice chest 
and when ready to serve flU the glasses 
one-third full of cold water or chipped 
Ice; add the lemon water and a slice of 
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the cut lemon. A maraschino cherry may 
be added. 

ClcTet. — One-third glass cracked Ice, 1 
lemon, 2 oz. claret syrup. Shake well and 
add a glassful of plain soda. Stir, strain 
and add 1 slice lemon. Serve with 2 
straws. 

DUibetic Lemonade . — Citric acid, 5 
prams ; glycerine, 20 to 30 grams ; water, 
1,000 C.C. 

Egg .~\. — Break 1 egg Into a glass, 
beat it slightly, then add 1 dessertspoon- 
ful of lemon-juice sugar to taste, 1 table- 
spoonful of crushed ice and a little cold 
water. Shake well until sufficiently 
cooled, then strain into another glass, fill 
up with iced water, sprinkle a little nut- 
meg on the top and serve. 

2. — Break 1 egg in mixing glass, use 1 
or 2 lemons, simple syrup to taste. Shake 
well with Ice. Use fine stream of soda 
and serve in bell glass with nutmeg or 
cinnamon. 

3. — Beat the white of an egg light and 
add to plain lemonade. 

4. — Pour a pint of boiling water over 
a cup of sugar, the Juice of 4 lemons and 
the thin, yellow rind of 2 ; cool, then chill. 
Beat the yolks of 4 eggs until lemon col- 
ored and thick, and then the whites until 
stiff. Mix them thoroughly ; add the 
lemon water and a pint of fine chipped 
ice or ice-cold water and serve. 

Fruit . — Crush 6 fine strawberries or 
raspberries well, add 1 teaspoonful of cas- 
tor sugar, small or otherwise according to 
taste, the Juice of 1 lemon, a little cold 
water and strain into a tumbler. Add a 
little chushed ice, fill up with cold water 
and serve. 

Lemon Squash . — This is made im, the 
•‘^me manner as lemonade, only leaving in 
the crashed halves of the lemon, 

Afiife. — 1. — Dissolve % lb. loaf sugar 
in 1 pt. boiling water and mix with 1 giU 
lemon Juice and 1 gill sherry ; then add 
3 gills cold milk. Stir the whole well to- 
gether and then strain it. 

2. — Take 4 lemons, paie the rind as 
thin as possible ; squeeze them into 1 qt. 
Water, add % lb. fine sugar ; let it stand 
2 or 3 hours and pass it through a jelly 
bag. 

3. — rEffervescing (without a machine). 
"Put into each bottle 2 dr. sugar, 2 
‘ifops essence of lemon, % dr. bicarbonate 
potash, and water to fill the bottle; then 
drop In 35 or 40 gr. of citric or tartaric 
acid in crystals and cork immediately, 
placing the bottles in a cool place or pref- 
erably in Iced water. 

4. — Sesquicarbonate of soda, 2 scru- 
ples ; sugar, 2 dr. ; essence of lemon, 4 
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drops ; water, % pt. ; lastly, 8 dr. tartaric 
acid in cp^stals. Care must be taken to 
avoid accidents from the bursting of the 
bottles. 

5, — Into a soda-water bottle nearly 
filled with water put 1 oz. sugar ; essence 
of lemon (dropped on the sugar), 2 
drops ; bicarbonate of potash in crystals, 
20 gr„ and, lastly, 30 to 40 gr. of citric 
acid, also in crystals. Cork immediately. 

Pineapple. — 1. — Carefully boil 1 lb. of 
sugar in 1 qt. of water until it forms a 
thin syrup, removing all scum as it rises. 
Set it to cool. Meantime squeeze the 
juice of 4 lemons into a dish. Peel a 
large, ripe pineapple, remove the eyes and 
grate It into a large punch bowl. Add the 
lemon juice and stir it well through the 
pineapple. Then stir in the syrup. Let 
the mixture stand a couple of hours and 
then add 1 qt. of ice water. Put a big 
lump of ice in a punch bowl, strain the 
mixture through a fine sieve into the 
bowl, ornament the top with cut fruits 
and serve in glass cups. 

2. — For pineapple lemonade use the 
juice of 4 small lemons, a can of shredded 
pineapple, a cupful of sugar and 4 cup- 
fuls of w'ater. Make a syrup of the sugar 
and water and cool it before adding the 
lemon Juice. 

Preservation of Lemon Juice. — Agitate 
a prolonged time with finest powdered tal- 
cum, filter, add sugar, boil and then fill 
hot into bottles and seal *7hite still hot 

Powder. — 1, — Take 1 oz. crystallized 
citric acid, rub it fine and mix thoroughly 
with 1 lb. dry pulverized white sugar. 
Put in a single drop of oil of lemon peel 
to flavor it and mix well ; preserve in 
bottles for future use. In place of citric 
acid you may take tartaric acid. 

2. — Tartaric acid, 1 oz. ; castor sugar, 
4 02 . ; essence of lemon, fine 1 dram. Mix 
these ingredients well together, spread 
them on a plate, stir and turn over re- 
peatedly until thoroughly dry. Divide 
into 20 equal portions, warp them care- 
fully in separate papers and store for use 
in an air-tight tin. Each portion Is suffi- 
cient for 1 glass of lemonade. 

Seltzer. — Take the juice of 1 lemon 
with glass of chipped ice, 1 oz. of 

iemon syrup made from the fruit and 1 
teaspoonful powdered sugar. Draw on 
about 2 oz. of soda and stir well until the 
sugar is dissolved. Strain into a tall 
mineral glass and fill with soda, using the 
fine stream to stir. Serve while foaming. 
If you have no freshly made lemon syrup 
cut 2 or 3 slices of the lemon rind into 
the glass when mixing. The powdered 
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sugar must be used to give “life" to the 
drinJc. 

Lime. 

1. — Lime fruit syrup, % oz. ; lemon 
syrup, hi oz. ; solution acid phosphate, 

1 dram ; shaved ice, 2 az. Mix with soda, 
stir thoroughly, strain into 8-oz. glass, 
fill slowly -with coarse stream and stir 
again. 

2. — Pure lemon syrup, 1 oz. ; lime juice, 
% oz. Pour over fine ice in mineral 
glass, fill up with sdda and stir, 

3. — Into a 13-oz. glass, tall and slender, 
draw IH oz. of grape juice, squeeze the 
Juice of 1 lime and-add 3 dashes of An- 
gostura bitters, 2 dashes of phosphate and 

oz. of simple syrup. Fill the glass 
one-third full of fine ice and the balance 
with carbonated water. Mix and deco- 
rate. 

Cordial . — Boric acid, ^4 oz. : citric add, 

2 oz. ; sugar, 3 lb . ; water, 2 pt Dissolve 
by heat When cold add Ihne juice, 30 
oz. : tincture of lemon, 2 oz. ; water to 1 
gaL Mix and color with caramel 

Pepsin . — Pure Pepsin, 260 gr. ; distilled 
water, 3 oz. ; glycerine, 3 oz. ; alcohol, Ihi 
oz. ; pmified talcum, ^ oz. ; lime juice 
enough, to make 1 pt Dissolve the pefn 
sin In the water mixed with 8 fl.oz. of 
lime juice, add the glycerine and alcohol 
and then the remainder of the lime Juice ; 
incorporate the talcum and set aside for 
several days, agitating occasionally, and 
then filter, adding through Die filter 
enough lime juice to make 1 pt of fin- 
ished product To make a syrup of this 
add enough simple syrup to make 3 qt. 
and mix thoroughly. 

Vichy . — Into an 8-oz. glass of vichy 
shake a few dashes of lime juice from 
your spirit bottle, or squeeze into It the 
fresh juice of half a lime. 

Orange. 

1. — The Juice of 15 oranges, the rind 
of 3 oranges, 2 qt of water, % lb, of loaf 
sugar, crushed ice. Remove the peel of 

3 oranges as thinly as possible, add it and 
Die sugar to 1 pt of water, then simmer 
gently for 20 minutes. Strain the orange 
juice into a glass Jug, and add the re- 
maining 3 pt of water. As soon as the 
syrup is quite cold strain It into the jug, 
add a handful of crushed ice and serve at 
once. 

2. — Slice crosswise 4 oranges and 1 
lemon ; put them into an earthen jug with 

4 oz. of lump sugar; pour upon these 1 
qt of bailing water and allow to stand 
covered for 1 hour. Decant and ice. 

3. — Simple syrup, ^ fl.oz. ; Dncture ot 


(Malt Beverages) 


orange peel, H dr. ; citric acid, 1 scruple ; 
fill the bottle with aerated water. 

4.— Lemon juice, 1 oz. ; orange juice, 2 
oz. ; granulated sugar, 4 teajspoonfuls ; 
shaved ice, hi glass. Mix in some soda 
by sUrring, strain into 12-oz. glass and 
fill with coaree stream of carbonated 
water. 

Effervescing, or Aerated, or Sherbet.’-^ 

a. — Mix 1 Ib. of syrup of orange peel, 1 
gal. water and 1 oz. citric acid, charge 
strongly with carbonic-acid gas with a 
machine. 

b. — Syrup orange Juice, oz . ; aerated 
watei, ^ pt 

c. — Mix 1 lb. syrup of orange peel, 1 
gal. water and 1 oz. citric acid and charge 
It strongly with carbonic-acid gas with a 
machine. 

d. — Syrup of orange Juice, % fl.oz. ; 
aerated water, H pt 

Raspberry. 

1. — Add to 1 qt. fresh ripe berries the 
juice of 1 lemon and 1 tart orange. 
Bruise with a wooden spoon, add 1 pt. 
of water and let it stand an hour ; mean- 
while boil % lb. of sugar with 1 qt. of 
boiling water and let this become cold. 
Rub the fruit through a fine sieve ; add to 
the syrup and serve with shaved ice in 
glasses or simply chilled. Currants may 
be used in the same way. 

2. — Raspberry vinegar, 2 oz. ; sugar, I 
tablespoonful Fill 8-oz. glass with coarse 
stream. 

MALT BEVERAGES 

Cherry. — Malt extract, 8 oz. ; tincture 
celery seed, 2 dr. ; orange syrup, 4 oz . ; 
comp. Dncture gentian, 1 dr. ; lemon 
syrup, to make 2 pt. Mix and serve 1 
oz. In an 8-oz. mineral glass, with or with- 
out phosphate. 

Coca. — 1. — Fluid extract coca, 1 oz. : 
alcohol 1 oz. ; extract malt, to make 4 pt. 

2. — Extract malt, 4 oz. ; coca cordial 
1 oz. ; cherry syrup, 10 oz. Mix. Trim 
with fresh cherry. 

3. — Extract malt, 4 oz. ; coca cordial, 

1 oz. ; syrup phosphoric acid, hi dr. ; 
lemon syrup, 10 oz. Mix. Trim with 
sliced lemon. 

4 . — Draw 1 oz, of coca wine syrup into 
an S-oz. glass, add 1 oz. of malt extract, 
a couple of dashes of phosphate and fill 
with soda. If desired, the phosphate may 
be omitted. 

C^K — , — 1 . — Malt extract, 8 oz. : 
vanilla extract, 1 dr . ; orange syrup, 2 
oz. ; cinnamon syrup, 2 oz. ; (k)ca Cola, 

2 oz. ; simple syrup, 18 oz. Ilils can be 
served with foam in 12-cz. or 8-oa. glass. 
Coca Cola Is a proprietary article. 
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2. — Extract of malt, 2 lb. ; kola wine 
syrup, 3 pL ; coca wine syrup, 1 pt ; cin- 
chona wine syrup, 1 pt ; pure orange 
wine, 1 pt. ; spirit of rose, H fl-oz. ; acid 
solution of phosphate, 8 fl.oz. The kola 
wine syrup is made by adding 2 pt of 
kola wine to 3 pt, of simple syrup. The 
coca wine syrup is made by adding 2 pt 
of coca wine to 3 pt of simple syrup. 

3. — Malt extract, 8 oz, ; Coca Cola 
syrup, 24 oz. Serve stUl in Soz. glass 
with or without phosphate. Coca Cola 
syrup for the above Is composed as fol- 
lows : Fluid extract of kola, 2 oz. ; elixir 
of callsaya, 3 oz. ; wine of coca, 6 oz. ; 
extract of vanilla, 4 dr. ; fruit acid, 1 oz. ; 
syrup enough to make 1 gal. See page 206. 

Fruit, — Malt extract 12 oz. ; raspberry 
syrup, 2 oz. ; cinnamon syrup, 2 oz. ; rose 
syrup, 2 oz. ; orange flower water, 2 dr. ; 
orange syrup, 12 oz. Serve with or with- 
out phosphate. 

7ron Malt . — ^Extract of malt 8 oz. j 
elixir of beef, iron and wine, 8 oz. ; pine- 
apple syrup, 8 oz. ; simple syrup, 1 pt. 
Mix and serve still in an 8-oz. mineral 
glass. 

Kola. — 1. — Malt extract, 6 oz. ; pine- 
apple Juice, 4 dr. ; fluid extract kola, 2 
dr. ; extract vanlUa, 2 dr. ; fruit acid, 2 
dr. ; lemon syrup, 25 oz. May be served 
still or foamed, with or without phos- 
phate. 

2. — Make same as the cocoa malt using 
any tonic syrup containing the fluid ex- 
tract of kola nuts. 

Malt Wine Cordial. — Malt wine, 8 oz. ; 
orange syrup, 24 oz. Serve solid In S-oz- 
glass. 

MALTED MILK 
How to Prepare Malted MHk. 

The following method is recommended 
by the editor of Modem Medicine : To a 
pint of milk add 1 tablespoonful of malt 
The milk may be heated to a temperature 
of 60“ F. After that it should be brought 
to a boiling point and boiled for 20 to 30 
minutes. This will check the further ac- 
tion of the malt Milk thus treated does 
not form large, hard curds in the stom- 
ach and agrees perfectly with many per- 
sons who cannot digest milk in its ordi- 
nary form. This method of peptonizing 
milk Is much preferable to the old way, in 
which various preparations of pancreatin 
Were employed i these animal substances 
not infrequently imparted a very unpleas- 
ant flavor and odor and sometimes poi- 
sonous substances. Prepared in the way 
above described it is always fresh, besides 
being cheap and convenient 
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1. — Put a tablespoonful in a shaker, 
fill half full with cold water, shake thor- 
oughly, strain into a 12-oz. glass and fill 
with fine stream. Cracked ice may be 
used if desired. 

2. — Malted milk, 1 tablespoonful ; pep- 
per and salt or sugar ; water, 8 oz. 

3. — Vanilla syrup, 2 teaspoonfuls ; un- 
charged water or milk, 2 tablespoonfuls ; 
cream, plain, 2 tablespoonfuls ; cracked 
ice, sufficient ; malted milk, 1 tablespoon- 
ful. Put in a shaker, shake thoroughly, 
strain and fill glass with plain soda, fine 
stream. 

4. — Malted milk, 2 oz. ; plain cream, 1 
oz. ; plain water, ice cold, to fill lO-oz. 
glass. Shake well and top off witn 
whipped cream and grated nutmeg if de- 
sired, or serve plain. Cracked ice may 
used, but the cold water makes a better, 
creamier drink. 

Cocoa. — Chocolate syrup, 1 oz. ; plain 
cream, I oz. ; shaved ice, sufficient ; plain 
water, 2 oz. ; malted milk, 2 tablespoou- 
fuls. Put in a shaker, shake thoroughly, 
strain and fill glass with fine stream. 

Coffee Syrup . — Prepare a syrup of 8 
oz. malted milk, 16 oz, sugar, 2% oz. 
coffee extract, 24 oz. water. Dissolve 
malted milk and coffee in water. Strain, 
cool, add coffee extract and color with 
caramel. 

Coffee PuTich . — Malted milk coffee 
syrup, 2 oz. ; shaved ice, % glass ; milk, 
% oz. Fill 12-oz, glass with soda and 
sprinkle on nutmeg. 

Egg. — 1, — Vanilla syrup, 1 oz. ; plain 
cream ; 1 oz. ; 1 egg ; shaved ice, sufficient ; 
plain water, 2 oz. ; malted milk, 2 table- 
spoonfuls. Put in shaker, shake thor- 
oughly, strain and fill glass with fine 
stream and sprinkle with nutmeg. 

2. — Put 1 egg In mixing glass; vanilla 
syrup, 1 to 2 oz. ; plain cream, 3 oz. ; 
malted milk, 2% teaspoonfuls. Shake well 
with ice. Use fine stream only and serve 
in bell glass. 

3. — Coffee or chocolate syrup, 1% oz. ; 

1 egg ; sweet cream, 1 oz. ; malted milk 

2 teaspoonfuls ; shaved Ice. Shake thor- 
oughly and fill with soda, using fine 
stream mostly. 

4. — Plain syrupi % oz. ; sherry wine, 1 
tablespoonful ;* 1 egg ; cream, % oz. ; suffi- 
cient loe; malted milk, 1 tablespopnful. 
Put in shaker, shake thoroughly, fill glass 
with heavy and fine stream ; strain into 
12-uz. thin glass. 

5. _^ne egg; malted milk, 1 teaspoon- 
ful ; clam bouillon, % oz. ; hock syrup, 1 
oz. ; cracked ice, % tumblerful. Shake 
weU, strain and add 1 da^ of liquid 
pho^hate, filling with plain soda. Pour 
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from shaker to tumbler and serve with 
nutmeg and straw. 

Hot McUted MUk. — Malted milk, 1 des- 
sertspoonful ; hot soda, 1 cupful. Season 
with pepper and salt. 

Ice Cream . — ^Vanilla syrup, 2 teaspoon- 
fuls ; uncharged water or milk, 4 oz. or 
1-3 glass ; ice cream, 2 tablespoonfuls ; 
Horlick’s malted milk, 1 tablespoonfuL 
Put in a shaker, shake thoroughly, strain 
and nil glass with plain soda, fine stream. 

Milk Orange. — Orange syrup, 2 tea- 
spoonfuls : uncharged water or milk, 4 
oz. or 1-3 glass ; cracked ice, sufficient ; 
eggs, 1 or 3 ; Horlick's malted milk, 1 
lablespoonful. Put in shaker, shake thor- 
oughly, strain and fill glass with plain 
soda. 

Surup . — Malted milk, 8 oz. ; hot water, 
8 oz. ; simple syrup, 4 pt 

MEAD 

Mead is an old-fashioned beverage, but 
a very pleasant one, if care is taken in 
making it. It is generally made over- 
strong, too much honey being used to the 
proportion of water. 

1. — On 30 lb. honey (clariBed) pour 13 
gal. soft water, boiling hot. Clarify with 
the whites of eggs, well beaten ; boil 
again, remove all scum as It rises, add 1 
oz. of best hops and boil for 10 minutes, 
then pour the liquor into a tub to cool, 
spreading a slice of toast on both sides 
with yeast, and putting It into the tub 
when the liquor is nearly cold. The tub 
should stand in a warm room. When 
fermentation has thoroughly begun ; pour 
the mixture into a cask, and as it works 
off, All up the cask, keeping back some 
of the liquor for this purpose. Bung 
down closely when fermentation has 
ceased, leaving a peg hole, which can be 
closed up in a few days. Let It remain 
a year in the cask before bottling off. 

2. — ^Water, 10 gal. ; strained honey, 2 
gal. ; burned white ginger, 3 oz. troy ; 
lemons, sliced, 2. Mix all together and 
boil for half an hour, carefully skim- 
ming all the time. Five minutes after the 
boiling commences add 2 oz. troy of hops ; 
when partially cold put it into a cask to 
work off. In about 3 weeks It will be fit 
to bottle- 

3. — Cherry juice, 1 pt. ; rose syrup, 4 
oz- ; cinnamon water syrup, 8 oz. ; mead 
extract, 4 oz. ; fruit acid, % oz. Mix 
thoroughly with 6 pt of ^mple syrup. 

4. — Mead extract oz. ; Angostura 
bitters, 12 oz. ; honey, % gal. ; rock candy 
syrup, 1% gal. ; tartaric (or citric) acid, 
1 oz. ; water, 4 oz. 

5. — Tonka beans, 2 dr. ; mace, 2 dr. ; 
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cloves, 1 oz. ; cinnamon, 1 oz. ; ginger, 1 
oz. : nutmeg^ 1 oz. ; pimento, % oz. ; sas- 
safras bark, 3 oz. ; lemon gratings, 1 oz. ; 
orange gratings, 1 oz. Bruise the drugs 
in a mortar or grind them very coarse and 
tie them loosely in a cheese doth or mus- 
lin bag. Suspend them in 2 gal. of sim- 
ple syrup and heat to 80" C. for a few 
hours, the longer the better providing the 
temperature is not too high. The sassa- 
fras and pimento should be boiled In 2% 
pt- of water until it has boiled down to 
about 1% pt. Filter and add 2 pt. of 
honey and then mix with the other syrup. 
Add syrup enough to make 2% gal. and 
filter through a felt filter bag. 

6. — Coloring Mead. — Mead syrups may 
all be colored with caramel ; when served 
they should look like a dark root beer. 

7. — Extract, — Sarsaparilla, 2 lb. ; lig- 
num vitae wood, 1 lb. ; licorice root, 1 lb, ; 
ginger root, 12 oz. ; cinnamon bark, 12 
oz. ; coriander seed, 6 oz. ; aniseed, 2 oz, ; 
mace, 4 oz. Contuse or cut very finely 
and put up In 2 or 4 oz. packages. 

8. — Serving Mead. — Into a 12-oz. glass 
draw IMj to 2 oz. and fill within about an 
inch of the top with carbonated water. 
Mix by pouring and then foam by the use 
of a fine stream as in serving root beer, 

PHOSPHATES 

Phosphates for the soda fountain are a 
.solution of acid phosphate with any of the 
fruit or flavored syrups, omitting the soda 
foam, as phosphates are served solid. To 
each gallon of flavored syrup 8 fl.oz. of 
acid phosphate is added. 

Acid Pfiosuhates. — 1. — Bone ash, 32 
av.oz. ; sulphuric acid, 24 av.oz. ; water, 
sufficient to make 1 gal. Mix the bone 
ash with 2 pt of water in a glass or 
earthenware or other container which is 
not acted upon by the acid ; add the acid 
previously diluted with the remainder of 
the water and mix thoroughly. Set the 
mixture aside for 24 hours with occa- 
sional stirring, then transfer the same 
upon a strong muslin strainer and subject 
to pressure, avoiding contact with metals ; 
add to the magma some water and lot 
drain until 1 gal. of liquid has been ob- 
tained, then filter through paper. 

2. — Phosphoric acid, 50 per cent., 64 
parts ; precipitated chalk, 12 parts ; cal- 
cined magnesia, 1 part; potassium carbo- 
nate, 1 part ; distilled water, 178 parts. 
Add the chalk to the acid gradually and 
then add the magnesia and stir well. Dis- 
solve the potassium carbonate In 9 fl-oz. 
of the water, add the solution gradually 
to the acid liquor, and mix the remainder 
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of the water, set aside for 1 or 2 hours 
and dlter. , 

3. — Phosphoric acid, 8 oz. ; potassium 
phosphate, 80 gr. ; magnesiiun phosphate, 
160 gr. ; sodium phosphate, 80 grr. ; cal- 
cium phosphate, 240 gr. ; water, to make 
8 pL 

Apricot. — ^Apricot syrup, 96 fl.oz. ; 
peach syrup, 16 fl.oz. ; orgeat syrup, 8 
6.0Z. ; solution acid phosphate, 8 fl.oz. 
Mix. 

Calisaya . — ^Elixir of calisaya, 16 0.oz. ; 
solution of acid phosphate, 8 fl.oz. ; or- 
ange syrup, sufficient to make 1 gal. Mix. 

Celery. — 1. — Celery essence (4 oz. to 
pint), 16 fl.oz. ; solution acid phosphate, 
8 fl.oz. ; lemon syrup, sufficient to make 
1 gal. Mix. 

2. — Fluid extract of celery seed, 4 

fl.oz. ; solution acid phosphate, 8 fl.oz. ; 
orange syrup, 32 fl.oz. ; lemon syrup, 
sufficient to make 1 gal. Add the fluid 
extract of celery to the acid solution, let 
stand for several hours, pass through a 
wetted paper filter and mix with the 
syrups ^ 

3. — Tincture c*elery seed, 1 oz. ; pine- 
apple juice, 8 oz. ; juice of 1 lemon ; sim- 
ple syrup, q. s. 4 pt 

Cfierry. — 1. — Solution of acid phos- 
phate, 8 fl.oz. ; cherry juice, red, 16 fl.oz. ; 
raspberry juice, 8 fl.oz. ; syrup, sufficient 
to make 1 gal. Mix. 

2. — Solution of acid phosphate, 8 fl.oz. ; 
wild cherry syrup, 32 fl.oz. ; orange syrup, 
sufficient to make 1 gal. Mix. 

3. — Wild Cherry. — a. — Solution of acid 
phosphate, 8 fl.oz, ; cherry juio^, German 
blacli 8 fl.oz, : syrup of wild cherry, 
U. S, P. 16 fl.oz. : oil of bitter almond, 10 
drops ; syrup, sufficient to make 1 gaL 
Mix. 

b. — Essence bitter almond, 10 dr. ; acid 
phosphate, 12 oz. ; fruit acid, 1 oz. ; sim- 
ple syrup, 3 qt. ; caramel coloring, 1 dr. ; 
cochineal coloring, dr. 

c. — Oil bitter almond, 6 drops ; acid 
phosphate, 2H oz. ; caramel, 6 dr. ; rock 
candy syrup, enough to make 2 pt Dis- 
solve the oil of bitter almond in oz, 
of alcohol and mix with the other ingre- 
dients. 

Chocolate.— Chocolate syrup, 1 oz., and 
cracked ice; add a little solution acid 
phosphate and fill with plain soda. 

Coca. — Fluid extract of coca, 1 fl.oz. ; 
solution of acid phosphate, 8 fl.oz. ; va- 
nilla S 3 mip, sufficient to make 1 gal. Add 
the fluid extract of coca to the acid solu- 
tion, let stand for several hours, pass 
through a wetted paper filter and mix 
with syrup. 

Cronberry. — Cranberry syrup, 1 fl.oz; 
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solution acid phosphate, a teaspoonful ; 
plain soda, 7 oz. Mix and serve. 

Egg. — 1. — Draw into a thin 9-oz. tum- 
bler 2 oz. of Maltese (red) orange syrup 
and add an egg, a few squirts of acid 
phosphate and a small piece of ice ; shake 
welli fill shaker with soda water — using 
the large stream only — and strain. 

2. — Syrup lemon, % oz. ; 1 fresh egg ; 
solution acid phosphate, 1 dr. Serve the 
phosphate from an essence bottle. 

Frozen Phosphate. — Fill 8 or 9-oz. 
glass with finely shaved lee, add 3 dashes 
of solution of acid phosphate and nearly 
cover the ice with the desired syrup ; 
serve with a spoon. 

Fruit. — 1. — Solution of acid phosphate, 
8 fl.oz. ; cherry syrup, 16 fl.oz. ; pineapple 
syrup, 16 fl.oz. ; raspbwry syrup, 16 fl.oz. ; 
strawberry syrup, 16 fl.oz. ; orange syrup, 
16 fl.oz. ; lemon syrup, sufficient to make 

1 gal. Mix. 

2. — Into a mineral water (7 or 8 oz.) 
glass draw 1 to oz. of the specified 
fruit syrup, add 1 dr. dilute phosphoric 
acid or phosphate solution ; in another 
glass draw plain carbonic-acid water and 
pour into the first tumbler or glass to fill 
it, avoiding foam. This is preferable to 
making a long line of varying fruit phos- 
phate syrups. 

Grape. — 1. — Solution of acid phos- 
phate, 8 fl.oz. ; grape juice, 16 fl.oz. ; rasp- 
berry syrup, sufficient to make 1 gal. 

2. — Grape juice, 1 oz. ; orange syrud, 

2 oz. ; acid phosphate, 20 drops. Serve in 
a mineral glass. 

Ginger. — 1. — Solut ess. ginger, 2 oz. ; 
solut, ess. lemon, % oz. ; soluL acid phos- 
phate, 8 oz. ; syrup, 8 pt. 

2. — Solution of acid phosphate, 8 fl.oz. ; 
tincture of ginger, 4 fl.oz ; lemon syrup, 
sufficient to make 1 gal. Add the tincture 
of ginger to the acid solution, let stand 
for several hours and pass through a wet- 
ted paper filter and mix with the lemon 
syrup. 

Kola. — 1. — Solution of acid phosphate, 
8 fl.oz. ; fluid extract of kola, 4 fl.oz. ; 
vanilla syrup, sufficient to make 1 gal. 
Add the fluid extract of kola to the acid 
solution, let stand several hours, pass 
through a wetted paper filter and mix 
with the vanilla syrup. 

2. — Fluid extract of kola, 1 oz. ; soluble 
essence of lemon, % oz. ; compound tine, 
of vanillin, 6 dr. ; acid soluUon of phos- 
phate, 2 oz. ; rock candy syrup, to 32 oz. 

Lemon. — 1.— L*mon syrup, 7 pt. ; pine- 
apple syrup, 1 pt. ; solut acid phosphate, 
8 fl.oz. 

2, — SoluUon of acid phosphate, 8 fl.oz.; 
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lemon syrup, sufficient to make 1 gal 
Mix. 

3. — Ext lemon, 1 fl.oz. ; tine, celery 
seed, 2 fl.oz. ; pineapple Juice, 8 fl.oz. ; 
acid phosphate, 6 fl.oz,; syrup, to make 
8 pt 

Spirit of spearmint, 2 fi.(lr. ; so* 
lution of acid phosphate, 2 fl.dr. ; simple 
synip, enough to make 32 fl.oz. The 
syrup may be colored a pale green by add- 
ing a tincture made by macerating spin- 
ach in alcohol. 

Orange. — 1. — Solution of acid phos- 
phate , 8 fl.oz. ; orange syrup, sufficient to 
make 1 gal Mix. Blood orange phos- 
phate syrup may be prepared in the same 
manner by using blood orange syrup. 

2. — ^Essence of orange (1-8 ) , 1 to 4 
fl.dr., ; solution acid phosphate, 12 oz ; 
solution citric acid (50 per cent), 1 oz. ; 
caramel coloring, 1 dr. ; cochineal color- 
ing, 15 m, The quantities given are suffi- 
cient to flavor 1 gal, of syrup, 

3. — Blood Orange. — Raspberry juice, 6 
oz. ; extract orange, 1 oz. ; fruit orange, 
% 02 . ; syrup, 1 gal. ; red coloring, enough. 
The addition of raspberry Juice improves 
the orange flavor. The acid phosphate (1 
dr.) is added when the drink Is served. 

4. — Cider. — so-called orange cider 
phosphate may be made by adding to each 
gallon of finished product from the fol- 
lowing formula about 4 oz. of dilute phos- 
phoric acid or an equal quantity of solu- 
tion of acid phosphates of the National 
Formulary. 

Express the Juice from sweet oranges, 
add water equal to the volume of juice 
obtained and macerate the expressed or- 
anges with the Juice and water for about 
12 hours. For each gal. of juice add 1 
lb. of granulated sugar, grape sugar or 
glucose, put the whole into a suitable 
vessel, covering to exclude the dust, place 
in a warm location until fermentation is 
completed, draw off the clear liquid and 
preserve In well-stoppered stout bottles In 
a cool place. 

Pepgin. — 1. — ^Essence of pepsin, 8 oz. ; 
tincture of celery seed, 1 oz. ; lemon syrup, 
enough to make 4 pt 

2.— Solution of pepsin, N. F., 8 oz. ; 
raspberry syrup, 16 oz. ; solution of add 
pho^hate, 4 oz. ; syrup, enough to make 
4 pt Lime Juice, orange, grape and other 
phosphates are similarly made. 

Pineapple. — 1. — ^Take a large glass 
with the fruit and shaved fee about half 
tvAl add a Uttle phosphate and draw on 
soda, stirring with the fine stream. It 
may be served as it is with straws or 
strain Into a Biin mineral glass. 

2.— Solution ot add phosphate, 8 fl.oz. ; 
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orange syrup, 16 fl.oz. ; vanilla syrup, 8 
fl.oz. ; pineapple syrup, sufficient to make 
1 gal. Mix. 

lUispberry. — 1. — Raspberry sjrup, 1 
gal. ; solut acid phosphate, 8 oz. ; solut. 
ess. rose, % oz. 

Strawbeny.y—1 . — Strawberry syrup, 7 
pt ; vanilla syrup, 8 oz. ; pineapple syrup, 
8 oz. ; solut add phosphate, 8 oz. 

2. — Solution of acid phosphate, 8 fl.oz. ; 
pineapple syrup, 16 fl.oz. ; strawberry 
syrup, sufficient to make 1 gal. Mix. 

3. — Wild Strawberry. — a. — Strawberry 
syrup (from Juice), 6 pt ; lemon syrup, 
1 pt ; Infusion wild cherry (fresh), 1 pt ; 
tartaric add, 2^ dr. Dissolve the acid 
in the infusion and add, with the lemon 
syrup, to the syrup of strawberry. Serve 
without foam In thin mineral glasses. 

b. — Strawberry syrup, 8 pt ; lemon 
syrup, 1 pt ; fresh Infusion wild cherry, 1 
pt ; tartaric add, 2% dr. Dissolve the 
acid in the infusion and add with the 
lemon syrup to the syrup of strawberry. 
Serve without foam in thin mineral 
glasses. ^ 

Tangerine. — Tangerine syrup, 7 pt. ; 
pineapple syrup, 8 fl.oz. ; muscatel wine, 
8 fl.oz. : solut acid phosphate, 8 fl.oz. 

PUNCraiS 

1. — Into a 12-oz. glass draw Ihk oz. 
of simple syrup. Into this squeeze the 
juice of 1 lemon and 1 orange. Fill one- 
third full of lemon Ice and balance with 
carbonated water. 

2. — ^Into a 12-qz. glass draw 1% oz. of 
tonic syrup and break Into it an egg. Add 
the Juice of a small orange, an ounce of 
grape Juice and a little fine shaved Ice. 
Shake thoroughly and fill with carbonated 
water, the same as when making an egg 
phosphate. Strain into a clean glass and 
serve. 

3. — Into a 14-oz, glass draw 2 oz. of 
pineapple syrup, 1 oz. of grape juice and 
% oz. of claret wine. Into this squeeze 
the Juice of H of an orange and fill 1-3 
full of fine ice. Fill with soda and mix 
with spoon, decorate with slice of an or- 
ange and 2 cherries on picks. Serve with 

8tl*clWS« 

4. — into a 12-oz. glass dr&w % oz. of 
raspberry syrup, 1 oz. of lemon syrup 
and 1 oz. of claret wine (the wine can 
be replaced by grape Juice). Into this 
squeeze the juice of H a lemon, fill glass 
1-3 full of fine ice and the balance with 
camboated water. Mix by stirring, deco- 
rate with a slice of lemon and serve with 

6.-~Tolk of 1 egg ; grape Juice, 1 oz. ; 
lemon Juice, 2 dr. ; powdered sugar, 2 
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teaspoonfuls. Mix well together ; add the 
hot water,, top off with whlpp^ cream 
and serve with nutmeg and cinnamon. 

6. — Into a 12-oz. glass draw % oz. of 
raspberry, % oz. of orange syrup and 1 
oz. of grape Juice. Into this squeeze the' 
juice of H a lemon and fiU 1-3 full of 
ice, then All with soda water and mix. 
Into this put 2 cherries and 2 pineapple 
cubes on toothnlcks. Serve with straws. 

Cider. — Chip ♦he thin yellow rind from 
a lemon, bruise It slightly and add a cup 
of sherry wine. Let it stand an hour. 
Squeeze the juice of 1 lemon and 2 or- 
anges over 1% cups of granulated sugar, 
add a quart of cider that has a slight 
“nip,” then pour over the lemon rind and 
sherry. Turn Into a freezer and freeze 
same as water ice. Serve in glasses and 
over each pour a teaspoonful of brandy. 

Claret. — Claret syrup. % oz. ; orange, 
1 slice : lemon, 1 slice : shaved ice^ ^ 
glass. Pill 12-oz. glass with coarse 
stream, stir, decorate with fruit and serve 
with straws. 

Coffee. — Malted milk coffee syrup, 2 
oz. ; shaved ice, 2-3 glass ; milk, 4 oz. 
Fill with plain soda, stir rapidly, serve 
spices to please. 

Fruit. — 1. — The Pure Fruit Punches 
without the addition of any kind of li- 
quor, are made the same as any water Ice, 
only keep the composition at 15® instead 
of 200 , and freeze onty about half, in 
order to have the punch In a semi-liquid 
state. You may add 2 to 3 whites of 
eggs for every 12 quarts of water ice. 

2. — Into a 14-oz. glass draw 1 oz. of 
pineapple syrup, H oz. of raspberry syrup 
and % oz. of lemon sv>?up. Into this 
squeeze the juice of H a small grape 
fruit Fill the glass 1-3 full of orange 
ice and the balance with carbonated 
water, mix and decorate with a slice of 
orange. 

3, ~ln 3 pt. of water dissolve 1 lb. of 
sugar. Run through a felt filter bag and 
add % pt of orange Juice, pt. of 
lemon juice, 4 oz. of either strawberry or 
raspberry concentralpd syrup. Place in 
a punch bowl and ice. Add % pt. of 
fresh cut pineapple cubes and M pt. of 
preserved fruits. 

— Strawberry syrup, 2% pt ; orange 
ayrup, 2H pt. ; pineapple syrup, 2^ pt; 
jenion juice^ ^ pt Mix well and strain. 
Jn IH oz. of this syrup add M tumblep- 
ful of shaved ice, ' 3 * strawberries, 1 slice 
nf pineapple, 1 slice of orange and suffi- 
cient carbonated water to fib the glass. 

5.— -Strawberry syrup, orange syrup, 
pineapple syrup, raspb^n^ fvrup. of each 
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1 pt. ; grape juice, 4 pt. Serve in mineral 
glass same as any syrup. 

d- — Lemon syrup, I pt. ; strawberry 
syrup, 1 pt ; orange syrup, 1 pt. ; acid 
phosphate, % oz. ; 1 sliced orange. Serve 
1% oz. in mineral water, add shaved ice. 
Pill glass with solid soda, top with mara- 
schino cherries and serve with a straw. 

7. — Into a 14-oz. glasa^draw % oz. each 
of strawberry, orange and raspberry 
syrup. Into this squeeze the juice of % 
lemon. Fill 1-3 full of fine ice, add a 
spoonful of fruit salad and fill with car- 
bonated water and mix. 

8. — Lemons, 1 doz. ; oranges, % doz. ; 
grated pineapple, 1-3 ; sugar to taste ; 
strain through sieve; add water enough 
to make 1 gal. (3amlsh with strawber- 
ries, raspberries or maraschino cherries. 

Grape. — 1. — Grape juice, 2 oz. ; sweet 
cream, 2 oz. ; ice cream, 1 spoonful ; bit- 
ters, 3 dashes. Shake thoroughly, strain, 
pour back into shaker and add soda to 
fill glass. Throw as for mixing egg 
drinks. Nutmeg may be added if desired. 

2. — In an 8-oz. stem glass place 1 oz. 
of orange syrup, add % oz. of grape juice, 
a slice of lemon and cracked ice. Fill 
with soda and serve. 

Afinf. — Put into a punch bowl 1 cup of 
granulated sugar and the Juice of 6 lem- 
ons. Peel 3 lemons and slice them very 
thin. When the sugar has dissolved add 
the sliced lemon, 1 doz. sprays of mint 
and an abundance of crushed ice. Now 
stir In 3 bottles of imported ginger ale 
and enough green vegetable coloring mat- 
ter to make the punch of the desired green 
shade. 

Orange. — Grate the yellow rind from 2 
oranges and add 1 Ib. of white sugar and 
I pt. of water. Stir together until the 
sugar is entirely dissolved and boil 5 
minutes after it comes to a boiL When 
cold add the juice of 1 lemon and the 
juice of 4 oranges. Pbiu- over cracked ice 
and add about 1 qt of clear water. 

Pineapple. — 1. — (jut a peeled pineapple 
Into small pieces and cover with a cup of 
sugar; stand until syrup is drawn out; 
then strain, squeezing hard, and set in 
ice. Serve in tiny glasses of crushed Ice, 
adding a dash of maraschino to each glass 
as you pour in the pineapple syrup. 

2. — To the juice of 6 lemons and 6 or- 
anges add sugar to taste, with sliced pine- 
apple and a few bits of lemon peel, 2 qt. 
of water and chopped ice to cool 

Pistachio. — 1, — Pistachio syrup, 1 % 
oz. ; cream, 1 oz. ; Jamaica rum, 3 dash eg ; 
crushed ice. Fill with soda, shake well 
grate a little nutmeg on the top. 

2. — Plstadvto syrup, Hoz. ; lime juice 
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syrup, % oz. ; raspberry syrup, % oz. ; 
ice cream, 3 oz. ; Ice, % glass. Shake, 
strain, toss and serve 

RaspbenT/. — Raspberry syrup, 1 % oz. ; 
juice of % lemon ; blackberry brandy, % 
oz. Fill 10-oz. glass half full shaved ice 
and fill with soda, addli^ small piece of 
lemon peel; Straws. 

2.— Raspbery wine (unfermented), 2 
oz.-; lemon juice, dash, drawn in 8-oz. 
mineral glass haW full of shaved Ice. Fill 
glass with plain soda, squeeze piece of 
lemon or orange rind into the punch and 
serve with cut straws. 

Strawberry. — Crush 1 qt. of ripe straw* 
berries with % pt of raspberries and 
strain the juice through a hair sieve. 
Make a syrup with 2 large cupfuls of 
sugar and 1% cups of water. Mix with 
the juice and syrup a large glass of sweet 
port wine and keep on ice for several 
hours. Serve in small glasses with maca- 
roons or lady fingers. 

Tutti FrutH Punch . — Boil for 6 min- 
utes 1 qt of water and 1 lb. of sugar. 
Add grated rinds of 2 lemons and 4 or- 
anges and continue boiling for 5 minutes. 
Strain and add 1 qt cold water. Extract 
the juice from the lemons and oranges, 
strain and mix with 1 lb, of seeded 
malaga grapes, 2 sliced tangerine oranges, 
4 slices pineapple, contents of 1 pt bottle 
of maraschino dierries. Serve from a 
punch bowl In which a cube of ice has 
been placed. 


SUNDAES. 

1. — Ladle of ice cream ; circle center 
with 6 peppermint wafers on toothpicks, 
lay on top cube of pineapple, small piece 
of sliced orange and a whole cherry. 

2. — Ginger cordial syrup, mix with gin- 
ger fruit poim over vanilla Ice cream, 
sprinkle with cinnamon. Serve in sundae 
cup and top off with maraschino cherries. 

3. — Place 5 macaroons around edge of 
saucer. Place a cone of vanilla ice cream 
(measured out with a 12-to-the-quart Ice 
disher) In the center of the saucer. Over 
the ice cream pour % ladleful of pine- 
aiH^le fruit and 1 oz. of maple syrup. Top 
off with a smalt measure of maple sugar. 

4. — In a 9-oz. stem glass place vanilla 

cream, 1 scoop ; .strawberry cream, 1 
scoop; cruBhsdyjdneepple, 1 oz.; crushed 
ra^beriies, f2,> 08^^ -place a lady finger at 
each of glass. Top with 

whipp8|yilReflm and a cherry. 

Chei^l^Tum a measure of ice cream 
In a saucer champagne glass, pour over 
this several maraschino cherries and 1 oz. 
of cherry phosphate syrup. Serve with 
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a spoon. Can be improved by adding a 
little whipped cream. 

ChocoZafe.— Strawberry syrup, 10 oz. ; 
vanilla syrup, 10 oz. ; raspberry syrup, 8 
oz. ; chocolate syrUp, 4 oz. Pour a ladle 
pf this sauce over plain Ice cream, 

Chop Suey for Sundaea.^1.— Seeded 
raisins, % lb. ; shredded coooanut, 2 oz. ; 
green chenies, 4 oz. ; red cherries, 4 oz. ; 
sliced pineapple, 4 oz. ; dates, 4 oz. Chop 
and mix; add maple and'cJierry syrup, 
equal parts, to thin enough to serve ; 2 
oz. port wine and 2 oz. sherry wine adds 
to the flavor. 

2. — Half lb. of figs chopped into small 
pieces, % lb. of seeded dates cut up, 1 lb. 
of English walnuts broken, but not too 
fine. Add syrup enough to make 2 qt, 
color dark red. Fill a simdae glass two- 
thirds full of ice cream, pour over it a 
large ladle of chop suey, a little whipped 
cream and a cherry on top. 

Dates, Stuffed. — Use souffle dish ; put 5 
stuffed dates around Ice cream ; flavor 
with maraschino juice; top with whipped 
cream and cherries. 

Nut Sundae . — 1. — Ice cream ; sliced or- 
ange, cut in diamond-shaped pieces ; sliced 
pineapple, cut in triangular shape ; Eng- 
lish walnuts ; maraschino cherries. The 
nuts and fruil are to be arranged artisti- 
cally and no s 3 Tup used, 

2. — ^In a saucer place a No. 8 cone of 
vanilla ice cream. Around the ice cream 
place a ring of marshmallows, above this 
a ring of 6 walnut halves. Add 2 red 
and 2 green or white cherries and over all 
pour 1 oz. of grape juice. Serve nabisco 
wafers. 

3. — Small si>oonful ice cream In sundae 
cup, then pour over some grated walnuts, 
then some more ice cream, then top off 
with sliced bananas and whipped cream. 

4. — Ladle of ice cream ; top with usual 
amount of fruits mixed, raspl^rrles, sliced 
peaches and claret syrup ; a teaspoonful 
of nut sundae ; dress with whipped cream 
if desired, fancy whole dierrles and cubed 
pineapple., 

5. — Chop 1 lb. of mixed nuts and add 
10 oz. of crushed strawberry and 10 oz. 
of crushed pineapple sauce. Pour over 
plain Ice cream. 

6. — Into a sundae cup turn a cone- 
shaped measure of ice cream, over this 
pour a ladleful of walnut bisque, or wal- 
nut flakes, made according to directions 
on package; or sprinkle brok^ nuts over 
the top of the cream and pour on it an 
ounce of maple syrup. This can also be 
served topf^d with whipped cream and a 
cherry. 

PiTicoppte.— The use of pineapple in 
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larger pieces, rather than the fine crushed, 
Is recommended, as it makes a better ap- 
pearance and It is nicer to eat with ice 
cream. The pineapple as it comes from 
the jars should be diluted with 2 parts 
of plain syrup in bowl on counter. Turn 
a cone-shaped measure of Ice cream into 
Bundae glass. Over this pour a ladleful 
of the fruit from the bowl and serve with 
a spoon. 

Strawberry. — For this purpose It is bet- 
ter to use the whole fruit rather than the 
crushed strawberry. The whole straw- 
berries as they come from the jars should 
be diluted with 2 parts plain syrup in 
bowl on counter. Turn a cone-shaped 
measure of ice cream into a sundae glass, 
over this pour a ladleful of fruit from the 
bowl and serve with a spoon. 

Tutti Frutti. — Mix the following In a 
porcelain container : Oushed pineapple, 
% pt. ; crushed strawberry, • % pt ; 
crushed cherries, % pt. ; crushed peach, 
14 pt. ; crushed bjackberry, V4 pt, ; prune 
juice, % pt, and a sufBclent amount of 
simple syrup to give it the desired work- 
ing consistency. Serve same as all sun- 
daes. 

Watermelon. — ^Take a long glass dish 
and lay on it a neat slice of the heart of 
a ripe watermelon, avoiding the seeds. On 
one end of the dish put a small ladleful 
of pineapple water ice, at the other end 
place a similar quantity of orange water 
Ice. Pour over all a little strawberry 
syrup and put a maraschino cherry on 
the water ice at each end of the dish. 

HOT BEVERAGES 

Beef. 

1. — Add 1 oz. of sweet cream to a cup 
of beef bouillon and top with whipped 
cream and you have a delicious drink. 

2. — ^About 5 gr. crystal pepsin, % oz. 
boiling water. Dissolve, then add 1 tea- 
spoonful beef bouillon, 1 cupful hot soda. 
Serve with pepper and salt. 

3. — ^First malte an extract by taking 6 

02 . extract of beef, 16 oz. hot water, 6 
dr. tincture of black pepper. Dissolve the 
beef extract in the hot water aiid add the 
tincture of black pepper. To make the 
tincture of black pepper take 2 oz. of 
whole bladk pepper, crush it, add 10 oz. 
alcohoL and filter. To dispense, 

take 1 oz. df the beef extract, dash of 
<^am, dash of salt and dash of celery 
salt. Fill up with hot water, stirring 
with spoon while filling. 

4. ^Beef jel^, 8 oz. ; hot water, 1 pt ; 
extract of celery, 1 dr. j caramel 1 dr. 
Dissolve the beef jelly in the hot water 
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and add the celery and caramel. Use a 
shaker top in the bottle, as there is likely 
to be a sediment which necessitates shak- 
ing. In a 8 or 7-oz. cup place about 2 
teaspoonfuls of this extract, draw on a 
sufficiency of hot water, add salt to suit 
the taste and stir with a spoon, 

Calisaya Tonic. 

Fluid extract cinchona, 1 oz. ; lemon 
syrup, 1 oz. ; lemon juice, 1 oz. ; hot 
water, 7 oz. „ 

Cbeckerberry. 

Draw % oz. of wlntergreen spray and 
1 oz. of orange syrup into a mug and 
fill with hot water. Top with whipped 
cream. It may also be served by using 
1 oz. wlntergreen syrup and omitting the 
orange, but the first is to be preferred- 
The two syrups may be kept mixed and 
ready for d^pensing. 

Chicken Cream. 

Two oz. of concentrated chicken and % 
oz. of sweet cream. Stir while adding hot 
water, after seasoning with a little spice. 

Chocolate. 

1. — Soluble powdered extract of choco- 
late, about 1 teaspoonful ; hot soda, suffi- 
cient quantity to dissolve. Stir well and 
add loaf sugar, 4 cubes : prepared milk, 
I dessertspoonful ; hot soda, 1 cupful ; 
whipped cream, 1 tablespoonful. 

2. — Chocolate syrup, 2 oz. ; sweet 
cream, % oz. ; flill with hot water, 6 oz. 
Serve with whipped cream. It is essen- 
tial that the best grade of chocolate, such 
as Phillips', be used, and the flavor plenty 
strong to have the drink good, 

3. — Add to 1 lb, of cocoa an equal 
amount of pulverized sugar ; put a heap- 
ing teaspoonful of this powder, in a mug 
and make into paste with a little water, 
then fill with hot soda, stirring briskly. 
Finish with ice cream or whipp^ cream. 

4. — Chocolate syrup, . 1 to 1% oz. ; 1 
egg ; cream, % oz. ; hot water, enougfh to 
fill an 8-oz. mug. Prepare as with hot 
egg checkerberry. 

5. — One egg; chocolate syrup, oz. ; 
sweet cream, 1 teaspoonful. Shake well, 
strain and add 1 cupful hot soda and 1 
tablespoonful whipped cream. 

6. — Place a full % oz. of cream choco- 
late In cup and fill with hot water, or, 
better, with hot milk and hot water 
mixed. Top with a spoonful of whipped 
cream. 

7. — To be served from a hot soda appa- 
ratus having large cans : 2 qt water, 2 lb. 
sugar, 1 qt milk, 1 lb. powered chooo- 
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late or 1 qt. cream chocolate. Put water 
into can over slow fire, let it come almost 
to a boil, add chocolate, milk and sugar, 
simmer for 5 minutes, pour Into urn and 
keep It hot. Draw this chocolate into 
cup, add more sugar if desired and top 
with whipped cream. 

Syrtips. — 1. — Chocolate. 8 oz, ; granu- 
lated sugar, 4 oz. ; boiling water, 28 oz. ; 
chocolate syrup, enough to make 1 gal. 
Select a rich brand of chocolate. Grate 
or scrap# fine and triturate with the 
sugar ; then in a large warm mortar form 
a paste by trituration, gradually adding 
18 oz. of boiling water : transfer to a 
porcelain vessel, heat slowly, stirring 
well ; gradually add the remainder of the 
water, bring to a boil and boll for 5 or 6 
minutes, stirring constantly ; stir for some 
time after removing from the fire, then 
bring to a boil again and boil for 1 min- 
ute, By this means separation of cocoa 
butter is prevented, and the mixture does 
not require straining, but simple skim- 
ming. Add the syrup and the mixture 
may be flavored with vanilla extract or 
other flavors. Care must be exercised to 
make a smooth paste in the b^lnnlng 
and to avoid scorching at the last. A 
quantity of the chocolate may be kept on 
hand In a grated or scraped form, mixed 
with the proper amount of sugar. In 
serving use IH oz. of the syrup, add an 
ounce of cream, fill the mug with hot 
water, top with whipped cream and serve 
with crackers and a spoon. 

2. — (jood soluble cocoa, 3 ^ oz. ; water, 
2 pt ; granulated sugar, 40 oz. ; vanilla 
extract, 4 dr. Heat the water to boiling, 
stir in the cocoa, gradually added ; add 
the sugar ; when latter is dissolved, strain 
and add the extract. Serve like the pre- 
ceding. 

3. — ^Powdered chocolate, 4 oz. ; starch, 
H oz. ; water, 2H pt. ; sugar, 2H Ih. ; 
vanilla extract, 2 dr. Mix the chocolate 
and starch by trituration, mix Intimately 
with part of the water, pour on the re- 
mainder of the water In a boiling condi- 
tion, stir well and heat to boiling until 
the starch Is cooked, stirring constantly ; 
add the sugar, stir until dissolved, add 
the vanilla extract. Serve like preced- 
ing. 

4. — Powdered cocoa, 3 lb. ; water, ^ 
gat; craam, 2 pt. ; tiiudure of vanilla, 5 
oz, ; salt, 1 teaspoonful ; simple syrup, 
enough tdgnake l gaL 

6.— lb. good sweet chocolate; 
grate fine ; add 1 gal. milk while stirring ; 
then beat a few minutes with egg beater 
to make It light and. serve with whipped 
croam. This i^ould be made in procelain- 
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lined um of even temperature and stir 
occasionally. 

6 — Chocolate, 1 lb. ; sugar, 6 oz. ; boil- 
ing water, q, s. to make 1 gal. Grate or 
scrape the chocolate fine and triturate it 
with 2 oz. of the sugar (this may be done 
preliminarily, and in larger quantities, if 
necessary), then in a large warmed mor- 
tar form a paste under the pestle by the 
gradual addition of boiling water up to 
40 fl.oz. Transfer to a porcelain dish, 
slowly heat, and stirring in well gradu- 
ally add the remaining 4 oz. of sugar and 
20 oz. of boiling water and bring the 
whole to the boiling point for 5 or 6 min- 
utes, then remove and stir until ebullition 
ceases ; retium to fire and boll for 1 min- 
ute, By this means the cocao butter will 
not separate, and the product will not 
need straining, but skimming only. The 
attention is devoted to obtaining a smooth 
paste at the first step and in not over- 
heating at the last. 

7. — Chocolate, 3 cakes ; gelatine, 1 
small package ; sugar, 9‘ lb, ; hot water. S 
pt. Boil for 5 minutes and strain. 

8. — Make the syrup by taking 4 oz. of 
light soluble cocoa : granulated sugar, 2 
lb. ; boiling hot water. 1 qt ; vanilla ex- 
tract, 1 oz. Dissolve the cocoa in the 
hot water by stirring, then add the sugar 
and dissolve. Strain and when cold add 
the vanilla extract. To dispense, take 2 
02 , of cocoa syrup and 1 oz. of cream- 
Turn on the hot water stream and stir 
while filling. Top with whipped cream. 


Clams. 

Clam Juice, like beef tea, must always 
be served hot. It spoils very readily and 
must be kept on Ice. 

CHam Juice may be served in the propor- 
tion of % to 1 oz. to an 8-oz. mug, filling 
the latter with hot water and serving with 
a spoon ; also giving the patron celery 
salt, salt and pepper cellars and soda 
crackers. The clam Juice Is served more 
acceptably by adding an ounce of milk, 
better yet by using half water and half 
milk and still better by using all hot 
milk, A small amount of butter causes a 
marked Improvement 

1. — Extract clam bouillon, about 2 

tablespoonfuts ; prepared milk, about 1 
dessertspoonful ; extract aromatic soup 
herbs, about 5 drops; extract celery and 
pepper, about 5 drops ; hot soda, sufficient 
to fill cup. ,, 

2, — Blend. Use 1 oz. clam bouillon, % 
oz. tomato catsup or bouillon ; fill cup 
with boiling water; season with salt P«P' 
per and celery salt A dash of sherry 
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wine in clam bouillon makes a very fine 
dam punch. 

3. — Extract ^ clam bouillon, 2 table- 
spoonfuls : prepared milk, 1 dessertspoon- 
ful ; extract aromatic herbs, 5 drops ; ex- 
tract white pepper, 5 drops ; hot water, 1 
cupful, 

i. — Clam Juice, 14 oz. ; beef extract, 
M oz . : cream, 1 oz. ; essence of celery, 4 
dashes. Stir while adding hot water. 
Serve with spices. 

5. — Clam juice, 2 oz. ; lemon juice, 3 
dashes : pep^r and salt ; water, 6 oz. 

6. — Powdered Jamaica ginger, 1 tea- 

spoonful : cream, 1 oz. ; clam juice, 1 oz. ; 
butter, 1 teaspoonful. Fill with hot 

water and season with celery salt. 

7. — Clam juice, 1 oz. ; tomato catsup, 

Yt oz. ; butter, % oz. ; dash of cream. 
Add hot water, stirring well, and serve 
with spices. 

8. — Clam Juice, 1 oz. ; cream, % oz. 

Fill with hot soda, serve pepper and salt 
and celery salt. 

9. — Clam juice, 2 dr. ; beef extract, 1 
dr. : cream, 1 oz. ; essence of celery, 5 
drops; hot water, to make 8 oz. 

10. —Clam juice, oz. ; beef extract, 
Vi oz. ; cream, 1 oz. ; essence of celery, 4 
dashes. Stir while adding hot soda. 
Serve with spices. 

Coffee Extract 

1. — Select a good brand of coffee. It 
should be freshly ground each time you 
prepare your extract. 

Moisten 1 lb. of fine ground, but not 
powdered, coffee with 4 oz. of cold water. 
Pack in a glass percolator. Add 1 pt. of 
boiling water, cover lightly and let stand 
for 1 hour ; draw the cork and add suffi- 
cient boiling water to percolate 1 pt 
Heat to the boiling point and allow it to 
pass through the coffee a couple of times. 
The strength should now be exhausted 
and you should have a pint of good coffee 
extract. 

2. — Moisten 10 oz. of Mocha and Java 
or other good coffee with a little water. 
Pack In a glass percolator. Add 1 oz. of 
good French brandy with sufiBclent boiling 
water to percolate 30 oz. Cover tightly 
ond let macerate for about an hour ; then 
percolate. 

f 7 “MoIsten 20 oz. of good freshly 
•oasted and ground coffee in a mixture of 
p fflycerlne and 4 oz. of cold water. 

ack in a glass percolator. Add 2 oz. of 
glycerine and let stand for half an hour. 

nen add 14 oz, of boiling water and 
for an hour. Then percolate 
ifi ^ Kood strong extract 

IS obtained. 

Some formulas call for dilute alcohol as 
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a menstruum, but the above is prefer- 
able for hot soda purposes, since alcoholic 
extracts of coffee do not retain either the 
flavor or Uie aroma that the others do. 

Burnt Cofee. — Allow 3 teaspoonfuls of 
good coffee to each % pt. of water. 
Sweeten It rather more than ordinarily, 
and strain it Into small cups. Potir a 
little brandy Into each over a spoon, set 
fire to it and when the spirit is partly 
consumed, the flame should be blown out. 
and the coffee drunk immediately. 

Roasting Coffee (a French recipe). — 
Add, before roasting, to every 3 lb, of 
coffee a piece of butter the size of a nut 
and a dessertspoonful of powdered sugar 
It Is then roasted in the usual manner, 
and a tin in a slack «ven, or a frying pan 
over the fire, will serve, with care. A 
rotating coffee roaster is of course much 
better. The addition of the butter and 
sugar develops the flavor and aroma of 
the berry ; the butter employed must, of 
course, be of the very best quality apd 
must be used only in very small quan- 
tities. 

Serving. — 1. — In using from M to 1 oz, 
of extract, depending upon the strength of 
the extract and how strong a cup of coffee 
you desire, coffee may be served black or 
with half-hot milk or with a little sweet 
cream, allowing the customer to sweeten 
to taste. 

2. — One egg ; extract of Mocha, 1 des- 
sertspoonful ; sweet cream, 1 teaspoonful ; 
syrup, 1 oz. Shake well, strain and add 
1 cupful hot soda and 1 teaspoonful 
whipped cream. 

Egg. 

1- — Break fresh egg into mixing glass 
and shake well wHJiout Ice. Pour into 
bouillon cup % oz. of beef tea ex- 
tract. Draw hot water to fill cup and 
serve with 2 Graham crackers. 

2. — One-half to 1 oz. liquid extract of 
beef, 1 egg, salt and pepper to season, hot 
water to fill an a-oz. mug. Stir the ex- 
tract, egg and seasoning together with a 
spoon to get well mixed ; add the water, 
stirring briskly meanwhile. Then strath 
and serve. Or shake the egg and extract 
In a shaker, add the water and mix by 
pouring back and forth several times from 
shaker to mug. 

3. — One egg, 1 oz. beef tea extract, % 
spoonful dairy butter Add several ounces 
hot soda apd stir until the butter is dis- 
solved. Fill up with hot soda. 

4. — One egg, H oz. lime Juice, 1 oz. 
lemon syrup, hot water enough to fill an 
8-oz. glass. Prepare like hot egg checl^- 
erberry. 

6. — Into a 10-02. glass squeeze the Jule* 
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of H of an orange, add 2 teaspoonfuls of 
powdered su^ and 1 egg. Shake thor- 
oughly, strain Into a clean glass and fill 
with hot water as directed. 

6. — One oz. orangeade, 1 egg, % oz. 
cream, hot water to fill cup. Mix syrup, 
egg and cream In egg shaker; mix well 
and add the hot water. 

7- — One egg; lemon juice, about 3 tea- 
spoonfuls ; soluble extract lemon, about 
10 drops; confectioner's sugar, 3 large 
teaspoonfuls ; prepared spice, small quan- 
tity; extract cognac, about 16 drops. 
Place these ingr^ents in a combination 
shaker and thoroughly shake ; then strain 
throu^ julep strainer into hot soda cup ; 
to this add 2 large tablespoonfuls of 
whipi)ed cream. Draw hot water into 
side of cup and stir bottom only. 

8. — ^Break a fresh egg Into a tumbler ; 
add 3 dashes solution of acid phosphate, 
1% 02 . of orange syrup, and shake thor- 
oughly; then add hot water slowly into 
the shaker, stirring briskly meanwhile. 
Strain carefully into mug and serve. 
Checkerberry may be used instead of or- 
ange syrup. 

Ginger 

1. — ^Loaf sugar, 4 cubes ; soluble extract 
ginger ale, 10 drops ; soluble extract 
lemon, 10 drops; fruit acid, 10 drops; 1 
cupful hot soda. 

2. — Use 1 oz. ginger punch to a cup and 
fill with hot water, adding small piece 
crystallized ginger. 

Grape. 

1. — Grape juice, 1 oz. ; lemon syrup, % 
oz. ; few drops sherry ; hot water. 

2. — Grape juice, hot. Is preferred by 
many and is very beneficial. It may be 
taken before meals and often In the place 
of a regular meal. Heat In porcelain, 
agate or glass — ^never in tin — ^using one- 
third water if desired. 

K<da. 

Take 1 oz. kola punch in 8 -qz. cup and 
draw 6 oz. hot water into another mug; 
pour a little alcohol over the hot water 
and ignite. Mix by pouring from one cup 
to the other a few times. 

Irfsmoiiade, 

1. — One of the original drinks so often 
made but served poorly is hot lemonade. 
There ar# numerous ways of preparing 
hot lemonade — and if you are as particu- 
lar about making It good as you certainly 
are about yoim hot chocolate, there is no 
good reason why it won't profit you for 
your trouble. To make it from the juice 
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of % a lemon ; 1 teaspoonful powdered 
sugar; twist a small portion of lemon 
peel over the cup so as to wt a flavor of 
the lemon ; then fill cup with hot water 
and stir. 

lime. 

1. — Lime juice, % oz. ; lemon or ginger 
syrup, 1 oz. ; hot water to flIL Lime Juice 
with lemon or plain syrup or with sugar 
and hot water may be dispensed as “hot 
limeade." 

2. — Lime juice, 1 oz. ; strawberry Juice, 
% oz. ; sugar, 1 spoonful. Fill up with 
hot water, stirring welL 

Malted Milk. 

1. — ^Malted milk, 1 tablespoonful ; pep- 
per and salt or sugar; water, 8 oz. 

2. — Malted milk (In powder), 2 spoon- 
fuls ; cream, 3 spoonfuls. Mix to a paste, 
fill with soda, serve celery salt. 

3. — Two tablespoonfuls of malted milk, 
hot water to fill. While adding the water 
stir the mixture with a spoon so as to 
make it smooth. Season with salt and 
pepper, or with celery salt, and serve with 
soda crackers. Some dispensers add a 
couple teaspoonf'ils of cream. 

^99 - — Into a niixlng glass draw 1% oz. 
of chocolate syrup ; into this break an egg 
and add 1 oz. of sweet cream and 2 tea- 
spoonfuls of malted milk. Shake thor- 
oughly and strain into a clean 10-oz. glass 
and fill with hot water. 

Chocolate. — Pour 1 oz. of hot chocolate 
syrup into a mug and 2 teaspoonfuls of 
malted milk; reduce to a smooth paste 
and fill with hot milk or hot water and a 
little cream. Top with whipped cream If 
desired. This can be prepared by pouring 
finished cocoa over the powdered milk, 
but it la not the best way and it does not 
mix as well. Where powdered cocoa Is 
used mix the two powders together dry, 
before adding your hot water. It Is a 
good plan, if you use this method, to have 
the two already mixed for use. Use 1 
part cocoa to 4 parts of malted milk and 
mix thoroughly. 

Coffee. — ^Pour % oz, of coffee extract 
Into a cup in which you have previously 
prepared a plain malted milk without salt 
If you use finished coffee then put the 
powder in the mug and fill with hot coffee 
instead of hot water and add a little 
sweet cream, topping with whipped cream 
If you desire. 

Mock Tnrtle BonOlon. 

Make an extract of mock turtle by talc- 
ing 2 oz. extract of beef, 2 oz. concen- 
trated dilcken, 8 oz. of clam juice, 3 pt 
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of hot water, 1 oz. tincture black pepper, 
3 dr. essence of celery, 1 dr, essence of 
orange peel. Mix and dissolve thoroughly. 
To dispense, take 2 oz. of the mock turtle 
extract and % oz. sweet cream. Stir 
while adding hot soda. Serve spices. 

Orange. 

Orange syrup, 1% oz. ; hot water to 
fill. Make the syrup stronger than for 
cold soda. 

Oyster Broth. 

To 1 oz. oyster juice add a teaspoonful 
of cream, a little butter and season to 
taste. 

Phosphate. 

Cherry. — Prepare a syrup with 12 oz. 
of cherry juice, 1% lb. of sugar and 6 oz. 
vt'ater. Dissolve the sugar in the juice 
and water. In serving put 1% oz. of the 
mixture in the mug and add 1 dr. of acid 
phosphate solution, filling the mug with 
hot water. If desired, the phosphate may 
be kept mixed with the syrup. 

Pepsin. — Liquid pepsin, 1 teaspoonful; 
liquid phosphate, 2 dashes ; lemon syrup, 
1 oz. ; hot water, 1 cupful. 

Pistachio. 

Pistachio or almond syrup, 1 oz. ; 
cream syrup, 1 oz. ; cream, Vi oz. ; rum 
or bitters, a dash. Fill with hot soda, 
stirring well. Serve cinnamon. 

Itaspberryade, 

Raspberry vinegar syrup, % oz. ; rasp- 
berry juice, % oz. ; lime Juice, ^ oz. Add 
hot water, stirring well. 

Sundaes. 

Cherry. — Over pineapple ice cream 

pour a ladleful of hot cherry syrup. 

Choeoiofe.— Rich hot chocolate syrup 
poured over a ladleful of plain or nut ice 
cream is very delicious. A few chopped 
nuts may be sprinkled over the top. 

Chocolate Smtce. — C3iocolate or cocoa, 
lb. ; granulated sugar, 6 lb. ; water 
(distilled or pure), 3 pt. ; extract vanilla, 
oz. ; brandy, 2 oz. ; extract almond, 
« oz. Dissolve cocoa and sugar in water, 
strain while hot through cheese cloth ; 
add vanilla and branily. Keep in a chaf- 
ing dish or water bath, not too hot a fire, 

it solidifies or gets too thick; add a 
little water. Serve hot over ice cream In 
sundae cup. 

Maple.— Pour a ladleful of hot maple 
syrup over vanilla ice cream, sprinkle 
ground hickory nuts over top. Serve with 
f^olsco wafert. 
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Mint . — Over a ladleful of vanilla ice 
cream pour a heavy hot menthe syrup and 
place 3 creme de menthe cherries on top. 

strawberry. —OvQV a service of vanilla 
^ cream a ladleful of hot crushed straw- 
K Do not let the strawberry reach a 
boiling degree, as it destroys the flavor. 
Tea, 

1 . — How to Prepare Tea. — a. — In the 
best restaurants of the Chinese quarter 
ip San Francisco tea Is never made in a 
t^pot, but each cup is brewed separately. 
The cup Itself is different ; it is a small 
covered with a strainer and a lid. 
A tiny bundle of long tea leaves is placed 
in the strainer and the boiling water Is 
poured over it. This first infusion is in- 
variably thrown away as being vinfit to 
drink. This procedure has caused the 
leaves to swell, and when next the boil- 
ing water is poured on It filters through 
slowly and is allowed to steep for a few 
moments. When the strainer Is removed 
the golden liquid that remains In the bowl 
ready for drinking, without mil k or sugar, 
is as different from the tea ordinarily 
served as champagne Is from ginger pop. 

b. — In order to make good tea it is nec- 
essary that the water should be quite 
boiling, but it must on no accoxmt be 
water that has boiled for some time or 
been previously boiled, cooled and then re- 
boiled. It is a good plan to empty the 
kettle and refill it with fresh cold water, 
and make the tea the moment it reaches 
boiUng point. Soft water makes the best 
tea, and boiling softens the water, but 
after It has boiled for some time it again 
becomes hard. When water is very hard a 
tiny pinch of carbonate of soda may be 
put into the teapot with the tea, but It 
must be used very sparingly, otherwise It 
may impart a very unpleasant taste to 
the beverage. Tea is beter made in an 
earthen than a metal pot One good tea- 
spoonful of tea will be foimd sufadent for 
two small cups, if made with boiling 
water and allowed to stand 3 or 4 min- 
utes ; longer than this it should never be 
allowed to stand. The delicate flavor of 
the tea may be preserved and Injurious 
effects avoided by pouring the tea, after 
it has stood 3 or 4 minutes, into a clean 
teapot which has been prevlou^ heated. 

2. — By a new process the delicate 
aroma and flavor of the bloom tip orange 
Pekoe blend has been retained. To serve 
— ^Add a dessertspoonful and fill with 
boiling water, add lump of sugar and 
whipped cream. 

3. — Tea extract, 2 dr. sugar, 2 tea- 
spoonfuls, or rock candy syrup, 1 os. ; add 
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cream if d^ired. Fill mug with hot soda 
and syrup. 

4.-:~Loaf sugar, 4 cubes ; extract Oolong 
tea, 1 dessertspoonful ; prepared milk, 1 
dessertspoonful; hot soda, 1 cupful ; 
whipped cream, 1 tablespoonfuL Hot 
water may be used instead of the hot 
soda. 

Tomato. 

1 . — Usual amount of tomato extract, 
spoonful mailed milk, little cream, hot 
water. 

2. — Take % to 1 teaspoonful of beef 
extract, or about 1 oz. of good liquid beef 
extract and % oz. of tomato catsup, with 
enough hot water to fill an 8-oz. mug. 
Season to taste. Another tomato beef 
bouillon is made by taking H oz. of beef 
Extract, hk oz. of tomato catsup and % 
oz. of cream. Stir while filling with hot 
water and serve with spices. 

3 . — Pour 2 oz. of tomato soup into a 
cup, add % oz, of sweet cream, fill with 
boiling water and season with salt, pep- 
per and celery salt. 

4. — Beef extract, H oz. ; tomato bouil- 
lon extract, 1 oz. Fill cup with hot milk 
and serve with Graham wafers, salt and 
pepper. 

BEVERAGES FOR THE SICK 

Arrowroot. — Arrowroot. 1 dessertspoon- 
ful ; castor sugar. 1 teaspoonful ; milk or 
water, % pt. Mix the arrowroot smooth- 
ly with a little cold milk, boil the re- 
mainder and pour it on, stirring briskly 
meanwhile. Return to the stewpan and 
boil for 5 minutes, stirring all the time. 
Add the sugar and serve. If preferred, 
an equal quantity of water may be sub- 
stituted for the milk. 

BaHey Wofer.~l.— Barley, 2 table- 
spoonfuls ; water, 2 qt. ; sugar, 1 table- 
spoonful. Wash the barley well ; put the 
barley and water into a saucepan and 
bring it to a boll then boil very slowly 
for 2 hours, strain it, add sugar and let it 
cool. Barley water is very cooling and 
nourishing. The barley may afterward 
be used for a pudding or put Into soup. 

2.— One toblespoonful of patent barley 
(flour) , a pinch of salt, a little cold 
water, Vi pt. of bolUng water (or milk), 
sugar or j^ort to taste. Mix the barley 
well wltjh* qold water until a smooth paste, 
about tHsf thickness of cream, is formed : 
then aM Vi pt of boiling water (or milk. 
Is preferable) ; put Into an enam- 
saueepan, add siigar or wine to taste, 
^tauner for 10 minutes, stirring all the 

^i&e with t silver or wooden spoon. 

' • 
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Bran Tea, — Bran, 2 tablespoonfula ; 
honey, 1 tablespoonful ; gum arable, V4 
oz. ; water, 1 pt. Boll the bran In the 
water for 20 minutes. Add the gum ara- 
ble and honey, stir from ' time to time 
until dissolved and strain through muslin. 
A useful remedy for hoarseness and sore 
throat 

Lemonade Preparation. — For the pro- 
duction of lemonade preparations for the 
sick the Pharmaceutische Rundschau 
gives the following recipes : 

1. — Strawberry Lemonade ; Citric acid, 
6 ; water, 100 ; sugar, 450 ; strawberry 
syrup, 600 ; cherry syrup, 300 ; claret, 
450 ; aromatic tincture, 13 drops. 

2. — Lemonade Powder : Sodium bicar- 
bonate, 65 ; tartaric acid, 60 ; sugar, 125 ; 
lemon oil, 12 drops. 

3. — Lemonade Juice ; Sugar syrup, 
200 ; tartaric acid, 15 ; distilled water. 
100 : lemon oil, 3 ; tincture of vanilla, 6 
drops. 

4. — Lemonade Lozenges : Tartaric acid, 
10 : sugar, 30 ; gum arabic, 2 ; powdere<l 
starch, 0.5 ; lemon oil, 6 drops ; tincture 
of vanilla, 25 drops, and sufficient diluted 
spirit of wine so that 30 lozenges can be 
made with It. 

Linseed Tea. — Whole linseed, 1 oz. ; 
licorice, V4 oz. ; sugar candy, V4 oz. ; the 
juice of V4 lemon ; the finely cut rind of 
V* lemon ; 1 pt. cold water. Wash and 
drain the linseed and simmer it with the 
water, licorice and lemon rind for about 
half an hour. Add the sugar candy, and 
when dissolved strain and stir In the 
lemon juice. 

Oatmeal. — Fine oatmeal, 1 tablespoon- 
ful : water, 1 pt., or milk and water 
mixed ; sugar to taste ; a pinch of salt 
Mix the oatmeal with a little cold water, 
boll the remainder, pour in the blended 
oatmeal and stir until boiling. Simmer 
gently for half an hour, stirring fre- 
quently. Strain, add a pinch of salt and 
sweeten to taste. Nutmeg, ginger, butter 
or cream are frequently added when the 
gruel Is intended as a remedy for a cold- 

Rice Water.— (Dr. Pavy).— Wash 
well 1 oz. of Carolina rice with cold 
water. Then macerate for 3 hours in 1 
qt of water kept at tepid heat, and after- 
ward boll slowly for 1 hour and strain. 
May be flavored with lemon peel, cloves or 
other spice. This preparation is useful 
In dysentery, diarrhea, etc. 

2.— Take of rice 2 oz., let It be we 
washed and add to It 2 qt. water. Bod 
it for hours and then add sugar ana 
nutmeg as much as may be required, to 
be taken ad libitum. Rice, when boilw 
for a considerable time, assumei a flelati' 
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nous form, and. mixed with milk, is a 
very excellent diet for children. It pos- 
sesses, In some measure, a constipating 
property whigh may by increased by boil- 
ing the milk. 

Sago . — Fine sago, 1 dessert8T)oonful ; 
castor sugar, 1 dessertspoonful ; boiling 
water, % pt. ; port wine, 1 glass. Let 
the water be quite boiling in a stewpan, 
then sprinkle in the sago and boil gently 
until It is quite clear, stirring from time 
to time. Add the sugar and wine and 
serve. 

Toast Water.- Toast 1 crust of bread 
very brown and hard, tut do not bum it, 
or it will impart a disagreeable flavor to 
the water. Put it into a jug, pour ove*- 
it 1 pt. of cold water ; let it soak for 1 
hour, then strain and use. 

CIDERS 

How to Make good Cider aad to Keep 
a . — In localities where the apple crop is 
abundant the preparation of cider for 
market is a profitable Industry when in- 
telligently undertaken, and there are few 
beverages more palatable and less harm- 
ful than cider when properly prepared. 
Unfortunately there are few farmers who 
really know how to make good cider or 
how to care for and keep it when made. 

In the first place, apples not perfectly 
sound and well ripened are not fit for 
making cider. The russet is one of the 
best of apples for this purpose, but other 
and more commonly available varieties 
need not be slighted. 

To prevent bruising the fruit intended 
for the cider press should always be hand- 
picked. After sweating each apple should 
be wiped dry, examined, and any dam- 
aged or decayed fruit thrown out and 
used for making vinegar cider. 

In the grinding or pulping operation 
the seed Is often crushed and Is apt to 
taint the juice, so that despite the loss 
and extra time required It is always bet- 
ter to core the apples before grinding 
them, as the cider will not only taste and 
look better, but keep better. A cheap and 
handy coring machine is shqwn in Fig. 1. 
in this the coring tube, which may be of 
tin, free from iron rust, projects through 
a common bench or table, and is sur- 
rounded by an ordinary furniture spring, 
P. which supports a piece of wood, A. 
This has a hole in the center of it, over 
and partly into which the apple is placed. 
The lever, D, on which the piece of wood, 
B, similar to A, but having an aperture 
only large enough to admit the coring 
tube ia loosely hung by side pins. Is held 
in position by the spring, S. The opera- 
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tion of the machine will be readily un- 
derstood by referring to Fig. 2, in which 
it is shown in section. 

All Ironwork about the mill or press 
(rings, rivets, etc.) should be tinned or 



Coring Machine and Filter 
CIDER MAKING 


coated with good asphaltum varnish, as 
the color and sometimes taste of the cider 
are apt to be affected by contact with the 
rusty metal. 

In pressing the pomace many of the 
best cider makers prefer to use hair cloth 
in place of straw between the layers, as it 
is more cleanly and does not affect the 
taste of or add anything to the expressed 
juice. 

As the cider runs from the press it 
should be filtered through a hair sieve 
into a clean wooden vessel capable of 
holding as much juice as can be extracted 
in one day. 

Under favorable conditions the fine 
pomace will rise to the surface in about 
24 hours — sometimes less — and in a short 
time grow very thidc. Then it should be 
watched, and, when white bubbles begin 
to appear at the surface, the liquid should 
be drawn off slowly from a faucet placed 
about 3 inches from the bottom of the 
tank, so as not to disturb the lees. The 
liquid drawn off should be received In 
clean, sweet casks and must be watchetL 
As soon as white bubbles of gas appear at 
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the bunghole, It must be drawn off 
(racked) into clean casks as before, and 
this racking repeated as often as neces- 
sary until the first fermentation is com- 
pletely at an end. Then the casks should 
be filled up with cider in every respect 
like that already contained in It and 
bunged up tight. Many cider makers add 
a gobletful of pure olive oil to the cider 
before finally putting in the bung and 
storing. 

If it Is desired to keep cider perfectly 
sweet — and this is rarely the case — It 
should be filtered on coming from the 
press and then sulphured by the addition 
of about % oz. of calcium sulphite (sul- 
phite of lime) per gallon of elder add 
should be kept in small, tight, full bar- 
rels. The addition of a little sugar — say, 
^4 lb, per gal. — ^improves the keeping 
qualities of tart cider. 

An easily constructed cider filter is ■ 
shown in Big. 3 and consists in a barrel 
provided with a tap near the bottom. The 
lower part is filled with dry wood chips 
covered with a piece of flannel. Over this 
a layer of clean rye straw is packed 
down, and then the barrel is filled with 
clean quartz sand, not too fine. 

When the first fermentation of cider 
has been checked and the liquid barreled 
it should be allowed to stand until it ac- 
quires the proper flavor. 

Much of the excellency of cider depends 
upon the temperature at which the fer- 
mentation is conducted. The casks con- 
taining the juice should be kept in a 
cellar, if possible, where the temperature 
does not exceed 50“ F. When left ex- 
posed to the air, or kept in a warm place, 
much of the sugar is converted into vine- 
gar and the liquor becomes hard and 
rough. On the contrary, when the fer- 
mentation is conducted at a low tempera- 
ture, nearly the whole of the sugar Is con- 
vert^ into alcohol and remains !n the 
liquid instead of undergoing acetlfication. 
The change from, alcohol to vinegar 
(acetous fermentation) goes on most rap- 
idly at a temperature of about 95“ F., 
and at a lower temperature the action 
becomes slower, until at 46“ F. no such 
diange takes place. Independently of the 
difference in quality of fruit used, the 
respect of temperature Is one of tiie chief 
causes of the sup^ority of the cider 
made by one person over that made by 
another in, the same neighborhood. 

The more malic add and less sugar 
present, the less the tendency to acetous 
fermentation ; hemee It often happens that 
tart appds produce the best cider. But 
dder made from tfich appels can never 
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equal in quality that prepared at a low 
temperature from fruit rich In sugar, 
which, if properly 'cared for, will keep 
good 20 years. 

Whn the first fermentation has sub- 
sided, and the liquor has developed the 
desired flavor in storage, it is drawn off 
into other barrels which have been thor- 
oughly cleansed and sulphured, either by 
burning in the bunghole a clean rag 
dipped in sulphur or, what Is better, by 
thoroughly rinsing the inside with a solu- 
tion of bisulphite of calcium prepared by 
dissolving about ’4 lb. of the sulphite in 
1 gaL of water. 

The Isinglass — 6 oz. or more (In solu- 
tion) to the barrel — should be stirred in 
as soon as transferred, and then a suffi- 
cient quantity of preserving powder of 
bisulphite of lime (not sulphate or sul- 
phide), previously dissolved in a little of 
the cider, to entirely check fermentation. 
The quantity of this substance required 
rarely exceeds U oz. to the gallon of 
cider. A large excess must be avoided, as 
it Is apt to injuriously affect the taste. 

Some makers sweeten their cider by 
additions, before fining, of sugar or glu- 
cose, the quantity of the former varying 
from % lb. to lb,, while as a substi- 
tute about 3 times this quantity of glu- 
cose is required. Sweetened cider, when 
properly cared for, develops by aging a 
flavor and sparkle resembling some cham- 
pagnes. Such ciders are best bottled when 
fined. 

Artificial . — The following, when prop- 
erly prepared, makes a passable substi- 
tute for cider and a very pleasant drink : 

Catechu, powdered, 3 parts ; alum, pow- 
dered, 5 parts ; honey, 640 parts ; water, 
12,800 parts ; yeast, 32 parts. 

Dissolve the catechu, alum and honey 
in the water, add the yeast and put in 
some warm place to ferment. Fermenta- 
tion should be carried on In the manner 
and under the precautions so frequently 
described in a drug paper (i.a., the con- 
tainer should be filled to the square open- 
ing, made by sawing out 5 or 6 Inches of 
the center pf a stave, and the spume 
skimmed off dally as It arises). In cooler 
weather from 2 weeks to 18 days will be 
required for thorough fermentation, m 
warmer weather from 12 to 13 days will 
be sufficient When fermentation is com- 
plete add the following solution : 

Oil of bitter almond, 1 part; oil of 
clover, 1 part ; caramel, 32 parts ; alcohol, 
192 parts. 

Hie alcohol may be replaced by twice 
Its volume of Club House of other good 
Bourbon whisky, A mu^ cheaper but 
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correspondingly poor substitute for the 
above may be made as follows : 

1. — Twenty-five gal. of soft water, 2 lb. 
tartaric acid, 25 Ib. brown sugar and 1 
pt, of yeast are allowed to stand In a 
warm place, in a clean cask with the bung 
out, for 24 hours. Then bung up the 
cask, after adding 3 gal. of whisky, and 
lot stand for 48 hours, after which the 
liquor Is ready for use. 

2. — Tartaric acid, 2 parts ; common 
brown sugar (“New Orleans"), 25 parts ; 
rain waters 200 parts ; yeast, 1 part. Put 
into a clean keg or cask, with the bung 
out, and let stand in a warm place 24 
hours. Add 25 parts of rectified spirit of 
wine, bung tightly and let stand 48 hours, 
when It will be ready for use. The above 
is improved by adding to each gallon of 
spirit from 1 to 2 fl.dr. of apple essence 
(obtainable from dealers In bar supplies, 
or probably from any wholesaler). This 
gives it the apple aroma and flavor. 

3. — Artificial Cider. — Filtered water, 20 
gal. ; moist sugar. 12 ib. ; tartaric acid, 

lb. ; rectified alcohol, 3 pL ; elder and 
melilot flowers, of each 4 oz. 

When the fermentation is finished, it 
should be placed in a cool cellar and left 
to repose for 10 days, then fined with 
isinglass and bottle ; the bottles should be 
kept lying down. 

Bottling Cider . — To have good bottled 
cider. It is necessary first that care should 
be taken in its manufacture. Apples 
picked by hand and perfectly ripe and 
sound are essential to the best quality. 
They should lie some time after picking. 
They should then be sorted, their surface 
wiped dry, and all the rotten fruit re- 
jected. The cider may then be made In 
the usual manner by grinding and press- 
ing. The cider should then be stored in 
a cool place to mature. After 3 or 4 
months it should be racked off carefully, 
and then fined by adding to each hogshead 
1 lb. of Isinglass finings. In 2 weeks 
from the time that the finings are added 
it should be again racked off, and if found 
sufficiently clear and sparking it is ready 
for bottling ; If not, it should be again 
fined and allowed to stand 2 weeks. Be- 
fore bottling, the bung should be left out 
of the casks for 10 or 12 hours to permit 
the escape of carbonic-add gas. The cider 
may then be placed In bottles and the 
corks loosely placed In. The bottles 
should then be allowed to stand 24 hours. 
The corks may then be driven in and 
wired down, If the corks are driven in 
and wired when the dder is first put into 
the bottles there will be great danger of 
breaking the bottles by the accumulating 
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pressure of the gas. All additions of 
flavoring materials are a decided damage 
to cider made from a fine quality of fruit, 
though they may improve juice of a poor 
quality. If the directions here given be 
strictly followed, a delicious dder will be 
produced. 

Canning Cider. — Cider may be pre- 
served sweet for years by putting it up 
in air-tight cans, after the manner of 
preserving fruit. The liquor should be 
first settled and racked off from the 
dregs, but fermentation should not be al- 
lowed to commence before canning. 

Champagne Cider. — The following are 
some of the beverages found in the mar- 
ket under the name of "champagne cider” 
are made : 

1. — Cider (pure apple), 3 bbl. ; glu- 
cose syrup (A), 4 gal. ; wine spirit, 4 gaL 

The glucose is added to the cider, and 
after 12 days’ storage in a cool place the 
liquid is clarified with % gaL of fresh 
skimmed milk and 8 oz. of dissolved isin- 
glass. The spirit is then added and the 
liquor bottled on the fourth day after- 
ward. 

2. — Pale vinous cider, 1 hhd. ; wine 
spirit, 3 gal. ; glucose, about 30 lb. 

The liquid is stored in casks in a cool 
place for about 1 month, when It is fined 
down \%dth 2 qt. of skimmed milk and 
bottled. Much of this and similar prepa- 
rations are doubtless sold for genuine 
champagne. 

3. — Pineapple cider, 20 gal. ; wine 
spirit, 1 gal. ; sugar 6 lb. 

Fine with 1 gal. of skimmed milk after 

2 weeks’ storage in wood and bottle. 

4. — Another Formula.— Glood pale vin- 
ous cider, 1 hhd. ; proof spirit, 3 gaL ; 
honey or sugar, 14 lb. Mix welL and let 
them remain together in a moderately cool 
place for 1 month, then add orange flower 
water, 3 pt., and in a few days fine it 
down with skimmed milk, % gal. A simi- 
lar article, bottled in champagne bottles, 
silvered and labeled, is said to be some- 
times sold for champagne. 

5. — Another Formula. — To every 8 gab 
of sweet, still cider add 2 pt of strained 
honey, or, in Its absence, 2 lb. of sugar. 
Stir well, bung the cask ?ind let stand for 
8 days. Add 5 fl.oz. of skimmed milk or 
1-3 oz. of dissolved Isinglass and Imme- 
diately thereafter 2% pt of diluted alco- 
hol. Let stand for 4 days, bunging up the 
cask tightly. 

6. — (lood pale cider, 100 gaL ; alcohol, 

3 gal. ; sugar or honey, 24 lb. Mix them. 
If sugar be employed, dissolve it in a part 
of the cider and add the solution 4o the 
remainder. Let the mixture stand duidng 
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2 weeks in a moderately cool place, tak- 
ing care that fermentation does not begin. 
Finally take ont a few gallons, mix them 
intimately with a few gallons of skimmed 
milk and incorp>orate the mixture thor- 
oughly with the contents of the cask. Af- 
ter clarification bottle the clear liquid and 
secure the corks. Keep the bottles on 
their sides or standing top down in a mod- 
erately cool place. 

Cheap Cider . — Mix well together 10 
gaL cold water. 7% lb. brown sugar, H 
lb. tartaric acid, add the Juice expressed 
from 2 or 3 Ib. dried sour apples, boiled. 

Working Formula for Cherry and 
Pineapple Cider or Wine . — A general 
working formula for making fruit wines 
is about as follows : Ripe selected fruit, 
2 parts ; granulated sugar, 1 part ; water, 
1% parts; alcohol, pure (cologne spirit), 
sufficient. 

The fruit, perfectly ripe and sound, 
free from decayed parts and extraneous 
matter, is crushed and placed in an 
earthen or wooden open vessel or tub, the 
water added and well beaten together, 
then allowed to stand for 48 hours, with 
occasional stirring, after which, by 
means of a press or a coarsely meshed 
cloth strainer, the liquid portion is sep- 
arated from the mass or pulp. To the 
expressed liquid is added the sugar, and, 
when dissolved, place in a container of 
such capacity as nearly to fill the same. 
An old wine, brandy or whisky package, 
when free from mustiness, is preferable to 
a new one or one that has never been 
■used, as these frequently impart an ob- 
jectionable woody taste to the finished 
product. However, when such wine or 
liquor packages are not obtainable, the 
new containers should be first filled with 
water, allowed to soak for a day or two, 
then emptied and well sulphured by burn- 
ing sulphur in the same. The expressed 
juice is then placed in the barrel and al- 
lowed to ferment, the rapidity of the fer- 
mentation depending- largely upon the 
maintenance of the proper temperature 
( which is from 78 to 80® F. ) and, if 
favorable, 4 or 5 days will suffice. It is 
then racked off into a clean barrel, filling 
nearly up to the bung-hole, leaving the 
same open and from day to day adding 
small portions of the alcohol, so that 1 
gal. of the spirit Is used to 50 gal of 
finished product When the last of the 
spirit has been added, drive In the bung 
and allow to mature, and when it has 
b«jome clear and bright it may be drawn 
off in bottles. 

In • making cherry wine some of the 
seeds shotild be crushed, as they aid in 
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Imparting the delicacy of taste and flavor 
of the fruit. 

To Clear Cider. — Ground horseradish, 
4 pts, ; nearly 1 lb. of thick gray filter- 
ing paper to the barrel ; shake or stir 
until the paper has separated Into small 
shreds. Let it stand 24 hours, then draw 
off the cider by means of a siphon or 
stopcock. 

To Improve Cider. — Cider, 1 hhd. ; 
rum, weak flavored, 2 gal. ; alum, dis- 
solved, 1 lb. ; honey or coarse sugar, 15 
lb. ; sugar coloring, q. s. ; bitter almonds, 
% lb. ; cloves, % lb. ; mix. and after 3 or 
4 days fine down with isinglass. For 
champagne cider omit the coloring and 
fine with 2 qt. milk ; this will render it 
very pale. 

Orange Cider (Orange Wine). — Many 
of the preparations sold under this name 
are not really orange ciders, but are var>'- 
ing mixtures of uncertain composition, 
possibly flavored with orange. The fol- 
lowing are made by the use of oranges : 

1. — Sugar, 8 av.lb. ; water, 2%, gaL; 
oranges, 15. Dissolve the sugar in the 
water by the aid of a gentle heat, ex- 
press the oranges, add the juice and rinds 
to the syrup, put the mixture into a cask, 
keep the whole in a warm place for 3 or 
4 days, stirring frequently, then close the 
cask, set aside in a cool cellar and draw 
off the clear liquid. 

2. — Express the juice from sweet or- 
anges, add water equal to hte volume of 
juice obtained and macerate the expre.sse(I 
oranges with the juice and water for 
about 12 hours. For each gal. of juice 
add 1 lb. of granulated sugar, grape sugar 
or glucose ; put the whole into a suitable 
vessel, covering to exclude the dust, place 
in a warm location until fermentation is 
completed, draw off the clear liquid and 
preserve in well-stoppered stout bottles in 
a cool place. 

3. -— Orange wine suitable for “soda'* 
purposes may be prepared by mixing 3 
fl.oz. of orange essence with 13 fl.oz. of 
sweet catawba or other mild wine. Some 
syrup may be added to this If desired. 

How to Preserve Cider. — A pure, sweet 
cider Is only obtainable from clean, sound 
fruit, and the fruit should therefore be 
carefully examined and wiped before 
grinding. 

In the press, use hair cloth or gunny in 
place of straw. As the cider runs from 
the press, let It pass through a hair sieve 
into a large open vessel that will hold as 
much Juice as can be expressed In one 
day. In one day, or sometimes less, the 
pomace will rise to the top and in a short 
time grow very thick. When little white 
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bubbles break through it, draw off the 
liquid through a very small spigot placed 
about 3 In. from the bottom, so that the 
less may be left behind. The cider must 
be drawm off into very clean, sweet casks, 
preferably fresh liquor casks, and closely 
'ivatched. The moment the white bubbles, 
before mentioned, are perceived rising at 
the bunghole, rack it again. It is usually 
necessary to repeat this three times. 
Then fill up the cask with elder in every 
respect like that originally contained in it, 
add a tumbler of warm, sweet oil, and 
bung up tight. For very flne cider it is 
customary to add at this stage of the 
process about % lb. of glucose (starch 
sugar) or a smaller portion of white 
sugar. The cask should then be allowed 
to remain in a cool place until the cider 
has acquired the desired flavor. In die 
meantime clean barrels for its reception 
should be prepared as follows : Some 
clean strips of rags are dipped in melted 
sulphur, lighted and burned in the bung- 
hole and the bung laid loosely on the end 
of the rag so as to retain the sulphur 
vapor within the barrel. Then tie up % 
lb. of mustard seed in a coarse muslin 
bag and put it in the barrel, fill the barrel 
with cider, add about Vi lb, of isinglass 
or flne gelatine dissolved in hot water. 

This Is the old-fashioned way, and wil) 
keep cider in the same condition as when 
it went into the barrel, if kept in a cool 
place, for a year. 

Professional cider makers are now 
using calcium sulphite (sulphite of lime) 
instead of mvistard and sulphur vapor. It 
is much more convenient and effectual. 
To use it, it is simply requisite to add H 
to % oz. of the sulphite to each gallon of 
elder in the cask, first mixing the powder 
in about a quart of the cider, then pour- 
ing it back into the cask and giving the 
latter a thorough shaking or rolling. 
After standing bunged several days to al- 
low the sulphite to exert its full action, it 
may be bottled off. 

The sulphite of ilme (which should not 
be mistaken for the sulphate of lime) is 
a commercial article, costing about 40 
cents a lb. by the barrel. It will preserve 
the sweetness of the cider perfectly, but 
unless care is taken not to add too much 
of It, It will impart a slight sulphurous 
taste to the elder. The bottles and corks 
used should be perfectly clean, and the 
corks wired down. 

A little cinnamon, wintergreen or sas- 
safras, etc., is often added to sweet elder 
In the bottle, together with a dram or so 
of bicarbonate of soda at the moment of 
driving the stopper. This helps to neu- 
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tralize the acids and renders the liquid 
effervescent when unstoppered, but If used 
in excess it may prejudicially affect the 
taste. 

To Keep Cider. — 1. — Place in each bar- 
rel Immediately on making, mustard, 4 
oz. ; salt, 1 oz. ; ground chalk, 1 oz. Shake 
well. 

2. — Mustard seed, 1 oz. ; allspice, 1 oz. ; 
olive oil, V4 pt. ; alcohol, V4 pt. 

Cider Preservative, Bismuth as a. — L. 
Defour and Daniel find that the addition 
f 10 grams of bismuth subnitrate to each 
nectoliter of cider prevents, or materially 
etards, the hardening of the beverage on 
e.xposure to air during use from casks ; 
not only so, but the presence of the bis- 
miuh salt renders alcoholic fermentation 
more complete. 

To Keep Cider Sweet. — When the cider 
has reached the flavor required add 1 to 2 
tumblerfuls of grated horseradish to each 
barrel of cider. 

QuiTice Cider. — Take a quantity of ripe 
quinces, cut into quarters, and with the 
pips, etc., removed. Boil these in a cop- 
per with double their weight of water ; 
when boiled to perfect softness pour the 
must into a vat. To this add, for every 
50 pt. of must, 2 lb. of sugar and % lb. 
of yeast, diluted in a sufficiency of hot 
water. Mix the whole 'well together and 
allow to ferment. Then strain and bottle. 

Raisiv Cider. — This is made in a similar 
way to raisin wine, but without employ- 
ing sugar, and with only 2 lb. of raisins 
to the gallon, or even more, of water. It 
is usually fit for bottling in 10 days and 
in a week longer is ready for use. 

Sparkling Cider. — Sparkling cider is a 
brilliant, refreshing and very agreeable 
beverage, which will keep for a long time, 
and, by some connoisseurs, is preferred to 
champagne. Pure ciders are very rich In 
sugar, and they often yield a great deal 
of alcohol which quickly flies to the head 
of the consumer, as grape champagne 
does. Those who require a good, health- 
ful, refreshing drink should always use 
the. milder ciders. 

In making Normandy cider, which is 
the most sparkling, the cider is allowed to 
stand for 3, 4, 5 or 6 weeks, during 
which fermentation proceeds. The time 
varies, according to the nature of the 
apples and also to the temperature of the 
store. When it is very warm the first 
fermentation is usually completed in 7 
days. Before bottling, the liquid must be 
fined, and this Is best performed with 
catechu dissolved in cold cider ; 60 grams 
catechu per hectoliter of cider is sufficient. 
This is well rummaged up In the vats 
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with a stick and then the cider is left to 
settle for a few days. The cider at this 
stage is still sweet, and it Is a point of 
considerable nicety not to carry the first 
fermentation too far. Very strong bottles 
should obviously be employed, such, for 
example, as champagne bottles, and the 
corks should be wired down. The bottles 
should not be quite filled, so as to allow 
more freedom for the carbonic-acid gas 
which forms. 

When the bottles have been filled, 
corked and wired down, they should be 
placed in a good cellar, which should be 
dry, or else the cider will taste of the 
cork. The bottles should not be laid for 4 
or 5 weeks, or breakage will ensue. When 
they are being laid they should be placed 
on laths of wood or on diy sand ; they 
should never be stowed on cold or damp * 
floors. 

Some makers of Normandy "cham- 
pagne" have recourse to various dodges 
in order to increase the "gasiness" of 
their wares, especially if these latter are 
of poor quality ; but these can generally 
be recognized. A fine bouquet is given to 
the best ciders by pouring into each bottle, 
before filling It with cider, a small liquor 
glass of good cognac, but some bottlers 
content themselves with adding a little 
cider brandy to the liquor about a week 
before bottling off. Should the cider be 
relatively poor in sugar, or should It have 
been fermented too far, then about 10 to 
12 grams of powdered loaf sugar is added 
to each little bottle, or else a measure of 
sugar candy syrup, before irauring in the 
cider. 

ALCOHOUC BEVERAGES 
Alcohol Dilutloii. 

To make the below mentioned strengths 
of alcohol, the ordinary strong alcohol 
should be mixed with water, as follows : 
85% alcohol equals 17 voL of alcohol plus 
2 of water ; 80% alcohol equals 16 vol. of 
alcohol plus 3 of water; 75% alcohol 
equals 15 vol. of alcohol plus 4 of water ; 
70% alcohol equals 14 vol. of alcohol plus 
5 of water ; 65% alcohol equals 13 voL 
of alcohol plus 6 of water; 60% alcohol 
equals 12 voL of alcohol plus 7 of water ; 
55% alcohol equals 11 voL of alcohol 
plus 8 of water; 50% alcohol equals 10 
vol. of alcohoL plus 9 of water ; 45% alco- 
hol equals 8, voL of alcohol plus 10 of 
water ; 40%' sficohol equals 8 vol. of alco- 
hol pliA 11 of water ; 35% alcohol equals 
7 v<^ ai alcohol plus 12 of water ; 30% 
alcohol equals 6 voL of alcohol plus 13 
oi^iimter; 25% alcohol equals 6 vol, of 
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alcohol plus 14 of water; 20% alcohol 
equals 4 vol. of alcohol plus 15 of water ; 
15% alcohol equals 3 vol. of alcohol plus 
16 of water ; 10% alcohol equals 2 vol. 
of alcohol plus 17 of water; 5% alcohol 
equals 1 vol. of alcohol plus 18 of water. 
AIcoh<dic Percentage of Liquors. 

From a contribution to "The Liquor 
Problem" by Dr. John S. Billings the 
following figures are taken : 

Per cent. Alcohol. 

Average. Range. 


American lager beer 3.8 1-7 

Vienna larger beer 4.7 3-5 

Munich lager beer 4.8 3-5 

English ale and porter 5.0 3-7 

Hard cider 5.0 4-8 

American champagne .... 8.0 6-10 

French claret . 8.0 6-12 

German Rhine wines, Mo- 
selle, etc 8.7 7-12 

American red wine 9.0 8-12 

Champagne 10.0 8-11 

French white wine 10.3 9-12 

Sweet catawba 12.0 10-15 

Madeira 15.4 15-16 

Sherry 17.5 16-20 

Gin 30.0 20-40 

Chartreuse 32.0 

Whisky, American common 35.0 25-43 

Whisky, Scotch, Irish 40.0 36-43 

Whisky, American best .. 43.0 41-48 

Brandy 47.0 40-50 

Absinthe 51.0 

Rum 60.0 40-80 


These percentages are by weight ; by 
volume they would, of course, be consid- 
erably larger. For instance, a whisky 
whose alcoholic strength in the above 
table would be represented by 37 would, 
in a table by volume, be represented by 
44. 

Bead for Liquors. 

1. — Oil of vitriol, 2 oz. ; sweet oil, 1 
oz. ; mixed in a glass bottle. One drop 
for 1 qt. of liquor. 

2. — Sweet almond oil, 1 fl.oz. ; sulphu- 
ric acid, concentrated, 1 fl.oz . ; lump 
sugar, crushed, 1 oz. ; alcohol, sufficient. . 

Triturate tiie oil and acid very care- 
fully together in a glass, Wedgwood or 
porcelain mortar, or other suitable vessel ; 
add by degrees the sugar, ctmtlnue trit- 
uration until the mixture becomes pasty, 
and then gradually add enough alcohol 
to render the whole perfectly fluid. Trans- 
fer to a quart bottle and wash out the 
mortar twice, or oftener, with strong 
alcohol, until about 20 fl.oz. In all of the 
latter have been used, the washings to 
be added to the mixture In the bottle, 
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Cautiously agitate tiie bottle, loosely 
corked, until admixture appears com- 
plete, and set aside in a cool place. This 
quantity of ."oH” is supposed to be suflS- 
cient for lOO gal. of liquor, but is more 
commonly used for about 80 or 85 gaL 
The liquor treated with this "oil” is usu- 
ally allowed to become clearer by simple 
repose. 

3. — Soapwort, coarsely ground, 13 oz. ; 
diluted alcohol, enough to make 1 gal. 

Extract the soapwort by maceration 
or percolation. 

This Is also Intended for 80 gal. of 
liquor, preferably adding to the latter % 
gal. of simple syrup. 

The ingredients of the above formu- 
las, according to the "Manual of Bev- 
erages,” are not injurious — not, at least, 
in the quantities required for “beading.” 

It is said that beyond a certain degree 
of dilution of the liquor with water, these 
preparations fall to produce the intended 
effect The addition of sugar or syrup 
Increases their efficacy. 

4, — Sulphuric acid, 2 voL ; sweet oil, 

1 vol. Mix carefully in a glass bottle; 
use 1 drop for 1 qt of liquor- 

ESSENCES FOR ALCOHOLIC 
BEVERAGES 

Bishop.—To be prepared from : Fresh 
green peel of unripe oranges, 60 grams ; 
Curacoa orange peel, 180 grams; Malaga 
orange peel, 90 grams ; Ceylon cinnamon, 

2 grams ; cloves, 7.5 grams ; vanilla, 11 
grams ; orange flowers oil, 4 drops ; spirit 
of wine, 1,500 grams ; Hungarian wine, 720 
grams, A dark brown tincture of pleas- 
ant taste and smell. 

Bourbon, — St John’s bread, 5 grams ; 
bruised licorice root, 5 grams ; bruised 
orris root I gram; sodium chloride, 2 
grams ; spirit nitrous ether, 2 grams ; 
spirit Juniper, 10 grams; alcohol, 400 
grams; hot water, 600 grams; acetic 
ether, 3 drops. Mix the ingredients and 
allow them to remain in a jveH covered 
vessel for twenty-four hours ; then filter . 

SroTMiy.-— Oil of prunes, 2 02. ; butyric 
ether, 1 dr. ; oil of cognac, 4 dr. ; wine 
ether, 1 oz. ; alcohol, 4 oz. 

Cherry Wine , — Essence cherry, 8 oz. ; 
essence almonds, 2 dr. ; vanillin, 4 gr. ; 
salicylic acid, 20 gr. ; tartaric acid, 2 oz. ; 
cochineal coloring, 1 oz. ; caramel, 1 oz. ; 
water, 1 oz. ; syrup, enoufid^ to make, 18 
oz. Prepare as above directed. 

Claret wine.— Enanthlc ether, 4 oz.; 
nitrous ether, 1 oz; ; acetic ether, 6 oz. ; 
wine ether, 2 oz. ; rectified spirit, 4 oz. 
Coynnc.-Ujognac oil, 1 part ; ethyl ac^ 
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tate, 10 parts; extract raisins, 10 parts; 
alcohol, 100 parts. 

Currant Wine, Black. — Essence black 
currant, 8 oz, ; vanillin, 4 gr. ; glngerln 
5 gr. : tartaric acid, 2% oz. ; caramel, 2 
oz. ; salicylic acid, 10 gr. ; water, 3 oz. ; 
syrup, enough to make, 16 oz. Triturate 
the salicylic acid, vanillin and gingerln 
with the essence gradually added. Dis- 
solve the tartaric acid In the water, add 
the caramel and the essence mixture and 
then add the syrup. 

Gin. — Oil Juniper, 1 oz. ; oil nutm^, 

1 dr. ; oil caraway, 6 minims ; fusel oil, 

10 minims ; rectified spirit, 16 oz. 

Cabinet Punch. — 1. — Arrack, 3 pt ; al- 
cohol, 1% pt ; peel of three apples ; juice 
of three apples ; rum, 1 pt. ; simple syrup, 

2 pt, Burnt sugar coloring, a sufi^ient 
quantity. Digest the apple peel in the 
arrack, and for three days express and 
filter, and to this add the remaining in- 
gredients. 

2. — Arrack, 48 fl.oz. ; cologne spirit, 24 
fl.oz. ; rum (West India), 16 fl.oz, ; syrup, 
32 fl.oz. ; caramel, to color ; peel and juice 
of three apples. Digest the apple peel 
for three days in the arrack; express, 
then add the other ingredients. 

Madeira Wine. — ^Nitrous ether, 1 oz. ; 
enanthic ether, 4 oz. ; cocinic ether, 2 oz. ; 
wine ether, 1 oz. ; tincture vanilla, 4 oz. ; 
rectified spirit to 1 pL 
May Wine. — 1. — CHimarin, 1 gram ; 

tannic acid, 50 grams ; oil bitter orange, 

5 grams ; oil sweet orange, 5 grams ; 68% 
alcohol, 940 grams. 

2. — Galium verun, fresh, 1,000 grams ; 
orange peel, fresh (using the yellow part 
only), 15 grams; Tonka beans, 10; 90% 
alcohol, 1,200 grams. Macerate for 24 
hours, then express and filter. 

Port Wine. —1.— Acetic ether, 6 fl.dr. ; 
grape essence, 3 fl.oz. ; vanilla extract, 3 
fl.oz. ; raspberry essence, 6 fl.oz. ; tincture 
kino, 3 fl.oz. The grape essence may be 
made as follows : Enanthic ether, 1 
fl.oz. ; formic ether, 1 fl.dr. ; acetic alde- 
hyde, 1 fl.dr. ; -grape Juice, 4 fl.oz. ; glycer- 
ine, 2 fl.oz. ; alcohol, deodorized, to make 
1 pt. 

2. _~Acetic ether, 1 oz. ; essence of 

grape, 4 oz. ; essence of vanilla, 4 ; 

tincture of kino, 4 oz. ; essence raspberry, 
8 oz. 

3. — Butyric ether, 2 oz. ; acetic ether, 
1 oz. ; amyl acetate, IH dr. ; essence va- 
nilla, 1% oz.; tincture orris, 2 oz. ; rec- 
tified spirit to 1 pt 

Punch Essence.— 1.— Rum, 2 qt ; cimc 
acid solution, 1 fl.oz.; essence of lemon, 
soluble, 1% oz. ; tincture vanilla, 1 fl.oz. ; 
tincture cinnamon, IH dr. ; 95® alcohol, 
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1 to 2 pt ; add 2 qt syrup ; the alcohol 
may be left out. 

2. — Rum, 1 pt. : co^ac, ^ pt. ; citric 
acid solution, H to 1 oz, ; essence of 
lemon, soluble, 15 gr. ; syrup, 1 pt. ; mix. 

Royal Punch . — Arrack. 20 fl.oz. ; rum 
(West India), 20 fl.oz. ; cologne spirit, 40 
fl.OK. ; claret, IG fl.oz. : black cherry juice. 
IG fl.oz. ; raspberry juice, 3 fl.oz. ; syrup, 
80 fl.oz. : citric acid. 195 gr. : tincture 
vanilla, 8 gtt. ; oil lemon. 6 gtt. : oil rose, 
1 gtt. Caramel may be added to enhance 
the color. Some will prefer to substi- 
tute arrack for the Jamaica rum. Grated 
lemon rind is preferable to the oil. 

Raspbern/. — Amyl butyrate. 1% fl.dr. ; 
amyl acetate, 12 fl.dr. ; acetic ether, 
fl.dr. : tartaric acid, 180 gr. ; glycerine. 
6 fl.dr. ; tincture orris. 2 fl.oz. ; deodorized 
alcohol, to make 16 ft.oz. : solution car- 
mine, sufficient. 

Rum. — 1. — Ethyl butyrate, 16 parts ; 
ethyl acetate. 3 parts : tincture vanilla. 
1 part ; tincture orris. 3 parts ; oil birch, 
sufficient ; alcohol, 200 parts. Two pints 
or more are used to 25 gallons of diluted 
alcohol, together with some sugar color- 
ing. It Is said that the addition of some 
prune juice improves the product. 

2. — Acetic ether. 220 grams : nitrotis 
ether. 70 grams ; oil birch tar, 10 grams ; 
lampblack, 200 grams : nut galls, pow- 
dered, 1,000 grams : caramel, 1,000-1,500 
grams ; add to 95^ alcohol, 100 qt. Al- 
low to stand for three months, then fill 
clear into casks. 

Sherry. — 1- — Spirit nitrous ether, 15 
oz. ; enanthic ether, 1 oz. ; tincture orange, 
1 02 . 

2, — Enanthic ether. 1 oz. : nitrous 
ether, 2 oz. ; rectified spirit to 1 pt. 

Whisky,— Ethy\ acetate, 250 parts ; 
ethyl nitrate, 200 parts ; oil caraway, 1 
part ; oil anise, 1 part ; oil juniper. 2 
parts ; alcohol, 1,000 parts ; sugar color- 
ing. sufficient. 

Caution. — Liquors , made artificially 
must not be misbranded. The Depart- 
ment of Agriculture should be consulted 
as to products made artificially. The 
penalties against misbranding are very 
severe, and are strictly enforced. 


LIQUORS (UQUEURS) AND CORDIALS 

Many of the following recelpte for li- 
queurs and cordials come from the Brew- 
er and DUtaier, by J. Gardner, F.C.S., 
but the majority of the receipts were 
specially translate from the French, and 
ace (x^^ghted by MOnn & Co. 

Liquors and cordials are stimulating 
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beverages, formed of week spirit, aro- 
matized and sweetened. The manufac- 
ture of liqueurs constitutes the trade of 
the compounder, rectifier or Uqueurlst. 

The materials employed In the prepa- 
ration of liquors or cordials are rain or 
distilled water, white sugar, clean flavor- 
less spirit, and flavoring ingredients. To 
these may be added the substances em- 
ployed as finings, when artificial clarifica- 
tion is had recourse to. 

The utensils and apparatus required 
in the business are those ordinarily found 
in the wine and spirit cellar, together 
with a copper still, furnished with a pew- 
ter head and a pewter worm or con- 
denser, when the method by distillation 
I Is pursued. A barrel, hogshead, or rum 
1 puncheon, sawn in two, or simply un- 
headed, as the case may demand, forms 
an excellent vessel for the solution of 
the sugar : and two or three fluted fun- 
nels, with some good white flannel, will 
occasionally be found useful for filtering 
the aromatic essences used for flavoring. 
Great care is taken to insure the whole 
of the utensils, etc., being perfectly clean, 
sweet, and well seasoned, in order . that 
they may neither stain nor flavor the sub- 
stances placed in contact with them. 

French liqueur I sts distinguish their li- 
queurs as “ eaux ” and “ extraits,” or li- 
queurs which, though sweetened, are en- 
tirely devoid of viscidity ; and "baumes,” 
“cremes.” and “huiles,” which contain 
sufficient sugar to impart to them a syr- 
upy consistency ; usually “cremes” contain 
less alcohol than “huiles.” 

The French names are retained In the 
receipts. Where It is not possible to 
make the liquors by distillation, the re- 
ceipts which say by essences should be 
chosen. O.p. means over proof, u.p. 
means under proof. (See Alcohol.) The 
abbreviations of the metric system should 
not be forgotten : 1. = liter, gr. = gram, 
k. = kilogram. It should be remem- 
bered the art of the llquorist can only be 
obtained by long practice; still, with or- 
dinary care, Very good results can be ob- 
tained. Do not get the liquors too aro 
matic. This Is the fault of most ama- 
teurs. AU liquors should be bottled, and 
labeled with neat labels, and the top 
sealed with wax or tinfoil. 

Absinthe. 

1 , — From the tops of Absinthium mfl* 
jus, 4 lb. ; tops of Abshithtum minus, 
2 lb. ; angelica root, Calamus aro- 
maticvjt, Chinese aniseed, and leaves 
of dittany of Crete, of each 16 gr. ; bran- 
dy or spirit at 12 u,p., 4 gal. ; macerate 
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for ten days, then add water, 1 gal. ; dis- 
til 4 gal. by a gentle heat, and dissolve 
in the distilled spirit crushed white sugar, 

2 lb. 

2. — Spirit of wormwood, 172 parts; 
best sugar, 125 parts : orange flower 
water, 13% parts; water, 125 parts. Dis- 
solve the sugar in the water, and then- 
add the orange flower water ; thoroughly 
mix in the syrup the white of one egg. 
Next add the wormwood spirit, and heat 
the mixture very gently over a water 
bath, so as just to coagulate the albumen ; 
immediately remove the liquid from the 
fire and filter. 

Absinthe, Creme de (by Essences). 

Essence absinthe, 0.60 gram ; essence of 
English mint, 0.60 gram ; essence of anise, 

3 grams ; essence of fennel, 0.80 gram ; 
alcohol, etc., same as Chartreuse. 

Ananas, Creme de. 

Bananas, 800 grams ; alcohol, 4 L Crust 
and infuse the bananas for a week in 
alcohol, then pass the liqueur through 
a silk strainer, pour melted sugar into 
2.20 1. of water, add 0.050 1. of an infu- 
sion of vanilla. Color yellow with cara- 
mel. 

Aniseed Cordial. 

1. — From aniseed. 2 oz., or essential oil, 

1 % dr., and sugar 3 Ita. per gaL It 
should not be weaker than about 45 u.p., 
as at lower strengths it is impossible 
to produce a fulI-flavore<l article with- 
out Its being milky, or liable to become 
so. 

Anisette (by Essences). 

1. — Ess. Chinese (star) anise, 7 grams ; 
ess. anise, 2 grams ; ess. of fennel, 0.80 
gram ; ess. of coriander, 0,10 gram; ess. 
of sassafras, 0.60 gram ; extract of orris, 
6 grams ; extract of ambergris, 0.80 
gi'am ; alcohol, etc., same as Chartreuse. 

2. — Chinese anise, 5 grams ; essence 
anise, 2 grams ; essence of fennel, 0.60 
8ram ; essence of coriander, 0.10 gram ; 
essence of sassafras, 0,40 gram ; extract 
of orris, 4 grams : extract of ambergris, 
0.60 gram; alcohol, 85“, 3,20 1.; water, 
3-90 1. ; sugar, 4,373 k, 

3. — Anisette de Bordeaita;. — a. — For- 
eign, — Aniseed, 4 oz. ; coriander and sweet 
fennel seeds, bruised, of each I oz. ; rec- 
tlfled spirit, % gal. ; water, 3 qt. ; macer- 
ate for five or six days, then draw over 

Pt., and add of lump sugar 2% lb. 

b.— English. — OU of aniseed, 15 drops; 
oil of cassia and caraway, of each 6 
drops ; rub them with a little sugar, and 


then dissolve in spirit 45 u.p., 3 qt, by 
well shaking them together ; filter, if 
necessary, and dissolve in the clear liquid 
1% lb. of sugar. 

Arrack. 

A spirituous liquor procured by distil- 
lation from pi am wine, or a fermented 
infusion of rice. It is imported from the 
East Indies, and much used to make 
punch. When sliced pineapples are placed 
in arrack, and the spirit kept for some 
time, it acquires a most delicious flavor, 
and is though to be unrivaled for mak- 
ing nectarial punch. 

Benedictine. 

Cloves, 2 grams ; nutmegs, 2 grams ; 
cinnamon. 3 grams; balm, peppermint 
freshly gathered angelica and genepi of 
the Alps, 25 grams ; calamus, 15 grams ; 
cardamom (small), 50 grams ; arnica flow- 
ers, 8 grams. Break and crush the ma- 
terials, and macerate for 2 days in 4 1. of 
alcohol at 85°. Distil after having add- 
ed 3 1. of water and draw out 4 L, after 
which add a cold syrup made with 4 k. 
of sugar and 2 1. of water. Bring up 
to 10 1., color, and filter. 

Bitters. 

Bitters are considered as tonic and 
stomachic, and to improve the appetite 
when taken in moderation. The best time 
is early in the morning, or an hour be- 
fore meals. An excessive use of bitters 
tends to weaken the stomach. They 
should not be taken for a longer period 
than a fortnight at one time, allowing a 
similar period to elapse before again hav- 
ing recourse to them. 

Angostvm. — 1. — Gentian root, 4 oz. ; 
calisaya bark, Canada snake root, Vir- 
ginia snake root, licorice root, yellow 
bark, allspice, dandelion root and Angos- 
tura bark, of each 10 oz. ; cardamom 
seeds, 6 oz. ; balsam of tolu, omgetls, 
Turkey rhubarb and galangal, of each, 4 
oz. ; orange peel, 1 lb. ; alkanet root, 1 lb. ; 
caraway seed, 1% oz. ; cinnamon, 1% oz,; 
cloves, % oz. ; nutmegs, coriander seed, 
catechu and wormwood, of each, 2 oz. ; 
mace, 1 oz. ; sanders wood, 1 % lb. ; 
turmeric, 8 oz. Pound these ingredients 
and steep them for fifteen days in 50 gal. 
proof spirit; before filtering add 30 lb. 
honey. 

2 . — Angostura bark, 16 parts ; bitter 
orange peel, 8 parts ; Canada snake root 
8 parts; cinchona, 8 parts; serpentarla, 
8 parts; galangal, 4 parts; gentian, 4 
parts ; calamus, 4 parts ; cardamom, 2 
parts; cinnamon, 1 part; cloves, 1 part; 
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coriander, 1 part ; mace, 1 part ; alkanet 
root 2 parts ; alcohol, 100 parts ; water, 
60 i)arts. 

Phosphate. — Acid phosphate, % tea- 
spoonful ; Angostura bitters, 1 teaspoon- 
ful, lemon syrup, 2 tablespoonfuls, or 
juice of half a lemon, well sweetened. Fill 
glass with carbonic water. 

Aromatic. — ^Macerate 2% lb. ground 
dried small orange apples ; lb. ground 
dried orange peel ; 2 oz. ground dried 
calamus root ; 2 oz. ground dried plmpl- 
nella root ; 1 oz. ground dried cut hops, 
for fourteen days, with 10 gal. of spirit 
at 45% ; press, and add 2% pt. brown 
sugar syrup. Filter. Color dark brown. 

Berlin Bitters. — ^Dissolve in 3 qt. 80% 
alcohol Tr., 40 drops oil of juniper. 40 
drops oil of coriander, 20 drops oil of 
angelica, 20 drops badlan seed oil, 22 
drops oil of ginger ; add 3 qt. of water 
and % lb. of sugar to this solution. Fil- 
ter, and color brown. 

Baker's. — Quassia, 1% oz. ; calamus, 
1% 02 . ; powdered catechu, 1% oz. ; car- 
damom, 1 oz. ; dried orange peel, 2 oz. 
Macerate for 10 days in % gal strong 
whisky, and then filter and add 2 gal. 
water. Color with mallow or malva flow- 
ers. 

Brandy. — Grind to coarse powder 3 lb. 
gentian root, 2 lb. dry orange peel, 1 lb. 
cardamom seeds, 2 oz. cinnamon, 2 oz. 
cochineal. Infuse 10 days in 1 gal. bran- 
dy, S gaL water, and filter. 

Hamburg. — Grind to a coarse powder 
2 oz. agaric, 5 oz. cinnamon, 4 oz. cassia 
buds, % oz. grains of paradise, 3 oz. quas- 
sia wood, % oz. cardamom seeds, 3 oz. 
gentian roo^ 3 oz. dried orange apples, 1 ^ 

02 . orange peel Macerate with 4% gal 
95% alcohol, mixed with 5% gal. water; 
add 2% oz, acetic ether. Color brown. 

Oranpe. — Macerate 6 Ib. orange peel for 
twenty-four hours with 1 gaL water, cut 
the yellow part of the peel from off the 
white, and diop it fine ; macerate with 
4% gaL 95% alcoh<^ for two weeks, or 
displace ; then add a syrup made of 4^ 
gaL water and 16 lb. sugar. Filter 
through Canton flanneL 

Peniuia?!, — ^Red Peruvian bark, 8 oz. ; 
orange peel, 8 oz; cinnamon, cloves and 
nutmeg, 1% dr. each; Cayenne pepper 
seeds, 76. Infuse them, well bruised, In 
8 gaL proof spirit for 15 to 20 days, 
fi^rrlng every day. Draw off and filter. 

Spanish. — Grind to coarse powder 5 oz. 
polypody* 6 oz. calamus root, 8 oz. orris 
root, 2% oz. coriander seed, 1 oz. cen- 
taurium, 3 oz. orange peel, 2 oz. German 
<^momite flowen; then macerate with 
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water and 1 % oz. sugar. Filter, and 
color brown. 

Stomach. — Grind to a coarse powder 
H lb. cardamom seeds, H lb. .nutmegs, % 
lb. grains of paradise, % lb. cinnamon, 
Vi. lb.- cloves, H lb. ginger, *4 lb. galan^l, 
% Ib. orange peel, % lb. lemon peel ; then 
macerate with 4% gaL 95% alcohol, and 
add a syrup made of 4% gal. water and 
12 lb. sugar filter. 

Wild Cherry. — Wild cherry bark, 4 lb. ; 
squaw vine (partridge berry), 1 lb. ; juni- 
per berries, 8 oz. Pour boiling water 
over, and let stand for 24 hours ; strain, 
and again pour boiling water on the in- 
gredients ; let macerate for 12 hours, then 
express and filter through paper, so that 
the whole will make 5 gal., to which add 
3^ lb. of sugar, 1V& gaL molasses, 6 oz. 
tincture of peach kernels, 3 oz. tincture 
of prickly ash berries, 2 qt. alcohoL 

Wine. — Bruised gentian root, fresh or- 
ange and lemon peel, of each 1 % oz. ; 
white wine, 1 qt. ; digest for a week, and 
strain. 

Brandy. 

Barrels, To Give the Appearance of 
Age to. — Dissolve in 3 gaL water 3 lb. 
sulphuric acid and 1 lb, sulphate of iron. 
Wash the barrels with it on the outside. 

Apple, Imitation, — Cologne spirit, 40 
gal. : apple brandy oil, 4 oz., cut in 1 pL 
88% alcohol ; D. R. glycerine, 8 oz. ; 
sugar syrup, % gal. No coloring. 

Blackberry. — 1. — Cologne spirit, 40 
gal. ; blackberry oil, 6 oz. ; blackberry or 
cherry juice, 2 gal. ; exL blackberry, % 
pL ; sugar coloring, 4 oz., to color. 

2. — To 10 gal. blackberry juice and 23 
gal. spirit, 40 above proof, add 1 dr. each 
of oil of cloves and oil of cinnamon, dis- 
solved in 95% alcohol, and 12 Ib. white 
sugar dissolved in 6 gal. water. Dissolve 
the oils separately In % pt. 95% alcohol; 
mix both together, and use half the quan- 
tlty. 

3. — Cinnamon, cloves and mace, each, 
*4 oz. ; cardamom, 1 dr. ; grind to a coarse 
powder; add to 16 lb. of blackberries, 
mashed, and 5 gaL of 96% alcohoL Macer- 
ate for two J press ; then add 10 lb. 
sugar, dissolved in 3% gaL of water. FIL 
ter. This product Is sometimes diluted 
with water, or a mixture of alcohol and 
water, to lessen the cost 

4. — -Crushed blackberr!^, 4 pt ; bran- 
dy, 4 pt ; sugar, 1 lb. Macerate the ber- 
ries in the brandy for 6 or 6 days, ex- 
press the liquor, add the sugar, and after 
a fortnight decant or filter. 

5. — Blackberry root, 1 lb. ; cloves, i 
oz. ; cinnamon, 1 oz. ; syrup, 8 fl-o*- > 


4% 95% alcohol, and add 5% gaL 

imr 
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brandy, to make 1 gfal. Exhaust the dru?s 
by per(K)latlon or maceration with enough 
brandy to make 7% pt, and add the 
syrup. 

6. — Blackberry ether, 1 fl.dr. ; black* 
berry juice, Id fl.oai. ; syrup, 8 to 16 fLoz. ; 
deodorized alcohol, to make 1 gal. ; cara- 
mel, to color. 

7. — Cinnamon, 2 parts ; clove, 2 parts ; 
mace, 2 parts ; nutmeg, 1 part. Mix, and 
powder coarsely, and add to 2,000 parti 
crushed blackberries, freshy picked and 
fully ripe. Add 5,000 parts of alcohol of 
95%, and let macerate together for two 
weeks. At end of this period strain off 
througdi woolen, pr«8 put, and to the 
colate add 1,300 parts of sugar, dis^lved 
in 4,200 parts of rain or soft water. 
nally, add sufficient water to bring the 
whole up to 12,000 parts. 

8. — Mix together equal parts of mashed 
blackberries, raspberries and brandy, or 
deodorized alcohol ; cover closely, and al- 
low to stand for 48 hours; strain and 
press ; sweeten to taste. Flavor with 
stick cinnamon and whole cloves ; let 
stand, closely covered, for another 24 
hours. Filter through a flannel bag, and 
bottle. 

9. — Blackberry Juice, 4 pt. ; catechu, 4 
oz. ; cinnamon, 1 oz. ; nutmeg, 1 oz. ; cori- 
ander seed, 1 oz, ; powdered opium, ^ oz. ; 
sugar, 2 lb. ; alcohol, 2% pt. ; water (q. 
3.), 1 gal. Grind the drugs to a coarse 
powder, and having mixed the blackberry 
juice with the alcohol, macerate them 
for a week or 10 days in a warm place, 
then filter, add the sugar, dissolve by 
agitation, and having passed enough 
water throi^h the filter, add It to the 
mixture to make 1 gal. of the finished 
product. 

10. — Blackberries, 4 gal. ; pimento, 
bruised, 4 oz. ; cinnamon, bruised, 3 oz. ; 
cloves, bruised, 2 oz. ; brandy, 64 oz. ; 
sugar, enough. Crush the fresh, cleaned 
fruit, transfer the pulp to a kettle, add 
the spices, and gradually raise the tem- 
perature to the btrillng point, allowing 
to ebullesce for a few minutes. Then 
strain throu^ flannel, and add sugar in 
the proportkm of 1 lb. for each pint of 
the jviice. Dissolve the sugar by the aid 
of heat, and again raise to the boiling 
boiut, removing the actim with a ladle 
or clarify hy straining. When ooto add 
me brandy. The dose is given at from 
% to 2 flxtt. 

11. —^cUtorries, ripe, 16 fl.oz. ; black- 
bei^ r«% 1 av.oa.; mace, 1 dr.; cloves, 

1 dr> l^dr. ; caa^ 1 dr.; gin- 

1^. 1 ito; ; port wine, 4 fl.oz, ; alocdu^ 

* fi.oz. ; M^ter, enough. Expr^ the Juice 
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from the berries and add sufficient water 
through the residue to make the expressed 
liquid measure 12 fl.oz. ; add the alcohol 
ai^ wine. Mix the drugs and reduce to 
medium fine powder moisten with the 
expressed Uquld, pack lightly in a per- 
colator, macerate for 24 hours, x>eroolate, 
^ percolate Is less than 16 fl.oz., 
add enough menstruum, consisting of 1 
part alcohol and 4 parts water, to make 
up the measure. 

British Brandy. — Syn, Malt Brandy. 

For a long time this liquor was distilled 
from spoiled wine and the dregs of wine, 
^th British and foreign, mixed with beer 
bottoms, spoiled raisins, and similar sub- 
stances. At the present day, spirit made 
from malt, potatoes, beet root and car- 
rots is employed. Malt spirit is the best 
adapted for the manufacture of British 
brandy. We annex formulas: 

1 — To 12 gaL of malt spirit at proof 
add of water 5 gaL ; crude red tartar or 
winestone previously dissolved in 1 gaL 
of boiling water, % lb. ; acetic ether, 6 
a.oz. ; French wine vin^ar, 2 qL ; French 
plums, bruised, 5 lb. ; sherry bottoms, Vi 
gal. ; mix these ingr^ents in a sherry 
or French brandy cask, and let them 
stand for about a month, frequently stir- 
ring the liquid with a stick; next draw 
over 15 gaL of the mixture from a still 
furnished with an agitator. Put the dis- 
tilled spirit into a clean, fresh emptied 
cognac brandy cask, and add of tincture 
of catechu, 1 pt. ; oak shavings, 1 lb. ; 
spirit coloring, pt. ; agitate occasion- 
ally for a few days, and then let it repi^ 
for a week, when it will be fit for use. 
This produces 15 gal. of brandy, 17 u. p. 
Age greatly Improves It. 

2. — Malt spirit, 99 gaL ; tartar, dis- 
solved in water, 7 lb. ; acetic ether, 
gal. ; wine vinegar, 5 gad. ; bruised raisins 
or French plums, 14 lb. ; bitter almond 
cake, bruised, and steeped for 24 hours 
in twice its weight of water, which must 
be used with it, Vi lb. ; water, q. s. ; 
macerate as before, and draw over, with 
a quick fire, 120 gal. To the dtatllled 
spirit add a few pounds of oak. shavings, 
2 lb. of powdered catechu made into a 
paiste with hot water, and spirit ootorhig, 
q. s., and finish as in the last. BroducM 
120 gal. of spirit, fully 17 u. p. Ehiual 
In quality to the lasL 

Caraway Brandy. — 1. — ^A species ot 

cordial, commonly prepared as follows ; 
Bruised caraws^ seeds, 4 oz. ; lump sugar, 
2 lb. ; British brandy, 1 gal ; maoerato 
a fortnight, occasioned ^king th* bot- 
tle. . ■ 

3..-8ugati 1 lb.; bnifiM4 cwnwgys, 1 

) ) 
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ox.i bitter almonds, grated, 3; spirit col- 
oring, 1 os. ; plain spirit or gin, 22 u. p., 
Infuse, etc., as balm of Molucca. 
The coloring Is sometimes left out 

Catawba , — Cologne spirit, 40 gal. ; Ca- 
tawba brandy oil, 6 oz. ; wine syrup, 2 
lb., cut in 1 Qt 88% alcohol Color with 
French brandy coloring. 

Cherry. — 1.— ^logne spirit 40 gal. ; 
cherry brandy oil, 6 oz., cut In 1 pt 88% 
alcohol ; cherry juicej 2 gaL ; sugar 
syrup, 1 at ; cherry extract 1 pt. ; sugar 
coloring, to color, 4 oz. 

2. — Brandy and cherries, crushed, of 
each 1 gaL; let them lie together for 3 
days, then e3^ress the liquid and add 2 
lb. lump sugar; in a week or two decant 
the clear portion for tise. 

3. — To the last add 1 qt raspberry 
juice and % pt. orange-flower water. Both 
the above are excellent 

4. — ^Molasses 1 cwt: spirit 45 u, p., 41 
gal. ; bitter almonds, bruised, 1 lb., more 
or less, to taste ; cloves, 1 oz. ; cassia, 2 
oz. ; macerate a month, frequently Stir- 
ling. An article frequently aiW as tAerry 
brandy. 

5. — German cherry Juice, 15 gal. : pure 
rectified spirit 20 gal, ; syrup, 6 gal. : oil 
of bitter almonds, 1 dr. 

6. — Black cherries, masked, without be- 
ing stoned, 8 Ib. ; 95% alcohoL 10 Qt. 
Macerate for 2 weeks ; press ; add 5 lb. 
sugar, dissolved in 2 gaL brandy. 

7. — Sound black cherries. To each 
Ib. allow 3 oz, of brown sugar candy, 
12 apricot peatii or plum kernels, ^ oz. 
shredded bitter almond, ^4 inch of cin- 
namon, and good French brandy to cover, 
(hit off the stalks, leaving them about 
half an inch In length, wipe the cherries 
with a soft cloth, and prick them well 
with a coarse darning needle. Half fill 
some wide-necked bottles with the pre- 
pared fruit ; to each one add sugar candy, 
etc., in the above stated proportions, and 
fill the bottles with bran<fy. Cork closely, 
cover the top with melted wax, or blad- 
der, and beep for at least 3 months be- 
fore tiring. 

DorUzfe Brandy . — From rye, ground 
with the root of Cdlamw aromaticua. It 
has a mixed flavor of orris and clnnpton. 

1.— The Munqherter Apotheker yerefn 
has adODted the. following formula for the 
same dilute, 90%, 4 

' tl^cttire aro- 
4(HENK^^^^aac essence. 40 parts; 
nfertts of nitrous etlier, 20 parts; 9(^ 
64)00 parta; dlsUUed water. 2,!W. 
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stand several days, and, if necessary, 
filter. 

“2. — Bm-iin apothecaries have adopted 
the following as a magistral formula: 
Aromatic tincture, 4 parts ; spirit of nl- 
trotis ether, 6 parts; 90% alcohol, 1,000 
parts ; distilled water, q. s. to make 2,000 
parts. Mix the tincture and ether with 
the alcohol, add the water, and tar every 
ounce add one drop ef tincture of rhat- 
any. Of these formulae, Che first is to 
be preferred, as a close Imitation of the 
taste of the genuine article. To Imitate 
color use burnt sugar. 

Ginger. — 1.— Hie following Is a Ger- 
man formula, and It makes a first-rate 
article: Sugar, 200 parts; tincture of 
orknge peel, 20 parts; spirit of nitrous 
ether, 20 parts. Mix, and add 4,500 parts 
of good whisky or dilute alcohoL Stir 
in 6,500 parts of boiling rain or soft 
water, adding at the same Ume 200 parts 
of ginger. In powder, and 20 parts of 
galatigal root, powder^. If desired, add 
enough burnt sugar to color. Cover the 
vessel, and let stand a day or two ; then 
filter. By adding the ginger after the 
water we avoid dissolving the resinous 
parts of the former, which would other- 
wise make the preparation turbid. The 
galangal may be omitted. If desired, and 
about a drop of oil of bitter almond add- 
ed In its place, for every 2% gaL of li- 
quor. It ^ould be dissolved in the alco- 
hol before adding. 

2. — Jamaica ginger, 2 oz. ; brandy, l 
qt ; water, H pt ; sugar. 1 lb. ; Juniper 
berries (mixed black and white), 2 oz. 
Crush finely the ginger and Juniper ber- 
ries, put them into a wide-necked bot- 
tle, and pour in the brandy. Crok se- 
curely, let the bottle stand in a warm 
place for 3 days, shaking It 3 or 4 times 
daily. On the third day boU die sugar 
and water to a thick syrup, and when 
cool add to It the brandy, whkh must 
previously be strained through fine mus- 
lin or flltoring paper until quite clear. 
When quite cold, bottiie, cork securely, 
and store for use. 

3. — -Cologne spirits, 40 gaL ; 

brandy oil. lb. ; sugar syrup, ^ gal- » 
^gar cokring 6 oz. . - i 

Lemon.— l.—Frerii temons, sUot^ l 
doz. ; brandy^ 1 gaL ; macerate far a 
press out die hquid, and add 1 lb. hunp 
sugar. . 

2.-Proof . spirit, 7 gaL ; 
lemon, 3 dr.; sugar, 5 «>.; tiutartc arid, 
I oz. ; dissolved In water; wnom 
ier. 2 gri. ! n>Wt col^. 1 


;MlK>l,.md ffailly <dd the weter. LgH «ul; n»ce«t», etc., «• wo. i. ow™ 
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boiling mUk is added to the above, In the 
proportion of 1 qt to every gal. 

Malt spirit, flavored with sweet 
spirits of niter and terra japonica, and 
col<n^ with molasses, or spirit coloring. 
(See BritiBh Brandy.) 

jVett? York Brandy. — Cologne spirit, or 
good rectified spirits, 40 gal. ; New York 
brandy essence, 2 oz. ; prussic etiier, 1 oz., 
dissolved In 1 pt. alcohol. To Im- 
prove, add 1% pt sugar syrup, Color 
with sugar coloring. 

Orange Brandy. — 1. — To every ^4 gal, 
of brandy allow % pt of Seville orange 
Juice, lb. loaf sugar. To bring out 
the full flavor of the orange peel, rub 
a few dumps of the sugar on 2 or 3 un- 
pared oranges, and put these lumps to the 
rest Mix the brandy with the orange 
juice, strained, the rinds of six of the 
oranges, pared very thin, and the sugar. 
Let all stand In a closely covered jar 
for about three days stirring it three 
or four times a day. When clear It should 
be bottled and closely corked for a year ; 
it will then be ready for use, but will 
keep any length of thne. This is a most 
excellent stomachic when taken pure, in 
small quantities; or, as the strength of 
the brandy is very little deteriorated by 
the other Ingredients, It may be diluted 
with water. To be stirred every day for 
three days. Sufficient to make 2 qts. ; 
make this In March. 

2,— As lemon brandy, but substituting 
oranges. 

Patent jBrondp.—This Is merely very 
clean malt spirit mixed with about one- 
seventh or less of Its bulk of strongly 
flavored cognac and a little coloring, 
Peoch,— 1.— Mash 18 lb. of peaches 
with their stones; macerate them for 24 
hours, vrtth 4% gaL of alcohol and 
4 gal. of water. Strain, press, and filter ; 
add 5 pt plain white syrup. Color dark 
yellow with burnt-sugar coloring. 

2. --(Good.) Take % gal. of honey, 
dissolved in water; 3% gal of 95% alco- 
hol; % gal Jamaica rum: 1 oz. catechu, 
bruised to a paste ; I . oz. a<»tic ether. 
Add water to make 10 gal flavored with 
4 oz. of bitter almonds. No coloring re- 
quired. 

3. — From peaches, by fermentation and 
distillation. Mut^ in the United 
States. A conllal spirit under the same 
hame la prepared as follows : 

4. — From peaches, sliced, and steeped In 
twice .ihalr weight of British brandy or 
thalt spirit, as tn m aking (^erry brandy. 

5. ~>Blttar " airoonda, inoilsed, 3 ; 

proof q;Hrlt, 10 gal ; water, 3 gal; sugar, 
h or 6 lb.; omnge-flower water, % pt; 
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macerate for 14 days ; add brandy color- 
ing, if required darker. 

6. — Dissolve 1 gal. of honey in water ; 
add 7 gal. of alcohol 1 gal of rum, 2 oz. 
of catechu, bruised, 2 oz. acetic eUier ; 
add ^ ih. of bitter almonds ; dissolved, 
20 gal water. 

7. — Cologne spirit, 40 gal. ; peach bran- 
dy oil, H lb. ; glycerine, 6 oz. ; sugar 
syrup, H gill. No coloring. 

Ra^herry Brajidy. — 1. — ^Put 1 pt: of 
ripe raspberries into a wide-necked bot- 
tle, pour 1 qt of French brandy over 
them, corl| the bottle tightly, and let it 
stand In a moderately warm place for 
14 days. Have ready a thick syrup, made 
by boiling together ^ lb. of loaf sugar 
and 2 tablespoonfuls of cold crater until 
the right consistency Is obtained. Strain 
the liquor from the bottle repeatedly un- 
til quite clear, then mix it with the syrup, 
and pour the whole Into small bottles. 
Cork them securely, and store for use, 

2. — Pour as much brandy over rasp- 
berries as will just cover them; let It 
stand for 24 hours, then drain it off and 
replace with a like ■ quantity of fresh 
spirit; after 24 hours more drain this 
off and replace it with water ; lastly, 
drain well and press the raspberries quite 
dry. Next add sugar to the mixed li- 
quors, in the proportion of 2 lb, to every 
gal., along with 14 pL of orange-flower 
water. 

3. — Mix equal parts of mashed rasp- 
berries and brandy together, let them 
stand 24 hours, Uien press out the liquor. 
Sweeten as above, and add a little cin- 
namon and cloves, if agreeable ; lastly, 
strain. 

— From raspberries, using the pro- 
portion given under cherry brandy. 
Sometimes a little cinnamon and cloves 
are added. The only addition, however, 
that really improves the flavor or bou- 
quet is a little orange-flower water, a 
very little essence of vanilla, or a single 
drop of essence .of ambergris, 

5. — Shrub.— Brandy, 1 gal : orange 
and lemon Juice, of each, 1 pL ; the peel 
of 2 oranges ; ditto of 1 lemon ; digest for 
24 hours, strain, and add 4 lb. of white 
sugar dissolved in 5 pt. water. After 
a fortnight decant the dear Uquid for 
use. 


Cacao, Creme de. 

Infuse 1 lb. roasted Cacao nuts ciit 
small and % oz. vanilla, ln‘l gal hraiM^y, 
for 6 days ; strain, and add 3 qt of thick, 
syrup. 
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Carawar Cordial 

This is graeraily made from the essen- 
tial oil of caraway, with 2H lb. oi sugar 
per gaL ; 1 fl.dr,' of the oil is commonly 
reckoned equal to H lb. of the seed. The 
addition of a very litUe oil of cassia and 
about half as much of essence of lemon 
or of orange improves it. 

Cassis, Creme de. 

Infusion of currants, 4.20 1. ; spirit of 
raspberries, 0.50 I ; 8^ alcohol, 0.60 1. ; 
white sugar, 5 k. ; water, 1.60 1. 

Ceieri, Creme de. 

Essence of celery, 2 grams ; alcohol, 
3.10 1.; water, 3.90 1.; sugar, *4.375 k. 

Chartrense. 

Ingredients. Green. Yellow. White. 


31 gr.;* essence of angelica; 2H dr.; es- 
sence of English p^permlnt, 5 dr. ; es- 
sence of nutmeg, 36 gr, ; essence of cloves, 
31 gr. ; rectified alcohol, 3% pt. ; sugar, 
q. s. ; the whole being coloi^d yellow or 
green, according to taste. 


Cherry Cordial. 

***• cltewY Juice with IVt qt 
80% alcohol ; add 8 drops oU of cloves 
% lb. sugar, 1% qt, water; filtw. 


Coffee liiqaer. 

Ground roasted coffee, 112 parts; dilu- 
ted spirit, 450 parts. Digest, express 
and filter. To 300 parts of the filtered 
liquid add : Tincture of vanilla, 5 parts * 
diluted spirit, 150 parts; simple syrup, 
225 parts. 


1.60 gr. 1.60 gr. 12.50 gr. 
1.50 gr. 1.50 gr. 3gr. 

50 gr. 25 gr. 25 gr. 

25 gr. 12.50 gr. 13.50 gr. 

25 gr. 

3 gr. .... 


China cinnamon 

{dace 

Lemon balm, 

dried 

Hyssop in flow 

tops 

Pepper mint, 

dried 

Thyme 

BaJsdme (bal. 

maj.) 12.50 gr 

Gmepi 25 gr. 12.50 gr. 12.50 gr. 

Arnica, flowers 

of Igr. 1.50 gr, 

Balsam poplar 

buds 1.50 gr. — . . 

Angelica, seeds 12.50 gr. 12.50 gr. 12.50 gr. 
Antelica, roots 6.25 gr. 3gr. 

Coriander 1 ,50 gr. 

Cloves 1,50 gr. 

Aloes, socotrine 


Cardamom, 

small 

Nutmegs 

Calamus 

Tonka beans . 
Alcohol, at 85* 
White sugar.. 


6.25 1. 
2.50 k. 


3gr. 

5gr. 


4.25 1. 
2.50 k. 


3gr. 

3gr. 


13 gr. 

1.50 gr. 

30 gr. 
1.60 gr. 
6.251 
a75k. 


Digest In alcohol for 24 hours ; distil 
so as to obtain nearly all the spirit; re- 
peat the operation, if necessary, or add 
water to make 10 L ; color, and, after re- 
posing. filter. 

2, — Chartreuse, by Essences. — Essence 
of l«m>n balm, 0.20 gram ; essence of hys- 
sop, 0.20 gram; essence of angelica, 1 
gram ; Msence of ihigll^ mint, 2 grains ; 
essence of Chinese cinnamon, 0.20 gram; 
essence of cloves, Q.20 gram; essence of 
nutmegs, 0.20 gram. Color yellow or 
green. Alltel (86%), 3 L; sugar, 5.6 
k. ; water^.ri,;.for 10 1, 

3. — Crande Chartreuse. — ^This renowned 
Uqu^ir, fohneriy made by the monks 
of tlm Grande Clhar&euse, near G^ 
noble, is said, to have tte following 
conq^tlon; Essmee, of balm (flavored 
wttii lemon); 31 gr. ; essence of hyssop, 


Cognac. 

Good spirits, distilled or rectified, 40 
gal. ; enanthlc ether, 6 oz. ; cognac brandy 
oil (dissolved In 1 qt. 88% alcohol), 1 oz. ; 
wine syrup, lb. ; color with sugar col- 
oring. 

Coloring of Liqueurs. 

Amber, Favm and Brand]/ Color. 1.— 

Bumt-sugar or spirit coloring. 

2. — Best white crushed or lump sugar, 
6 lb. ; water, % pt. Boll unUl black ; 
remove from the fire, cool with water, 
stirring as the water is added Used to 
color liquors from a light amber to a 
dark brown. For brandy, whisky, old rye, 
etc. 

Blue. — Sulphate of indigo, nearly neu- 
tralized with chalk and the juice of blue 
flowers and berries. 

Green. — Spinach or parsley leaves di- 
gested in spirit and mixtures of blue and 
yellow. 

Port Wine Color. — Extract of rhatany. 

Purple.— The same as violet, only 
deejper. 

Red. — 1.— CJudbear, 460 grams ; 86« al- 
cohol, 1 ]. Macerate for five <tey8, stir- 
ring residue in the same manner, unite 
the two liquids, and filter. 

2. — Powdered cochineal or Brazil wood, 
either alone or mixed with a little alum. 

, 3. — Beet root, red saunders, or cochi- 
neal 

Violet.— Blue violet petals, litmus, or 
extract of logwood 

Teffmo.— L — ^An aqueous InfuMon of 
sadBiow^ or Ftendi berries and fhe tinc- 
ture of saffron and turmeric. 

2.— Saffron, 100 gr.; water, 1.5 L Boil 
half the watmr and pom* on the 
CJover tJghBy, and macerate until the In- 
fusion Is cold ^paat the operation on 
the reslduA «hd mix the two llqubte ; add 
750 c. c. of alcohol, and fllhw. 


im) 
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Cordial. 

Aromatized and sweetened sf)lrit, em- 
ployed as a beverage. Cordials are pre- 
pared by either infusing the aromatics 
in the spirit and drawing off the essence 
by distillation, which is then sweetened, 
or without distillation, by flavoring the 
spirit with essential oils, or simple di- 
gestion on the ingredients, adding sugar or 
syiup as before. Malt or molasses spirit 
is the kind usually employed, and for 
this purpose should be perfectly flavorless, 
as If this be not the case the Quality 
of the cordial will be inferior. RecUfied 
spirit of wine Is generally the most free 
from flavor, and when reduced to a proper 
strength with water forms the best and 
purest spirit for cordial liquors. 

Curacoa (by Slssences). 

Essence of curacoa, distilled, 7 grams; 
essence of Portugal, 2.50 grams ; essence 
of cloves, 5 grams. Bitter infusion of 
curacoa, q. s. ; alcohol, 3.10 L ; water, 
3.90 1. ; sugar, 4.375 k. 

Dantxich, Elan de Vie de (by Etssences), 

1. — Essence Ceylon cinnamon, 40 gr. ; 
essence China cinnamon, 1,20 gr. ; essence 
of coriander, 0.20 gr. ; essence of lemon 
(distilled), 0.80 gr. ; alcohol, etc., the 
same as curacoa. 

2- — Ceylon cinnamon, 25 gr, ; cloves, 
15 gr. ; green anise, 12.5 gr. ; celery 
seeds, 12.5 gr. ; caraway seeds, 12.5 gr. ; 
cumin seeds, 3 gr. ; 85% alcohol, 5 1. ; 
white sugar, 2.5 k. Oneral method with- 
out rectification. Product, 10 1. 

bnbonjiet. 

A very popular French preparation, 
its composition has not been disclosed. 
Makes excellent cockUlls when added to 
equal parts of gin ■ or whisky. Use no 
bitters. 

Fining for Cordials (Eggs). 

Take the white of an egg with each 5 
pi, of the cordial, beat up with alcohol, 
aod add gradually to the cot'dial. 

f^lnlng .with Potabh. 

For each 10 gal. of the cordial add 
1 oz. of potassium carbonate dissolved in 
^ bt. of water; add gra^ially. 

Gin. 

l.--.qean splrif, at proof, 80 gal. ; 
newly oil Of turpentine, I pt: 

mix well violent agitation; add 7 Or 8 


(Gin; 


lb. culinary salt dissolved in 3d or 40 gal 
of water; again well agitate, and distil 
over 100 gal,, or untU the feints begin 
to rise. Product, 100 gaL, 22 u. p., be- 
sides 2 gal. contained in the feints. If 
100 gal., 17 iL p., be required, 85 gal. of 
proof spirit, or its equivalent at any 
other strength, should be employed. 

— Proof spirit, as above, 8 gal. ; oil 
of turpentine, 1 to 1% oz. ; salt (dissolved 
in 3 or 4 gal. of water), 1 lb. ; draw 10 
gal, as before, 22 u. p. 

3. — Clean corn spirit, 80 gaL ; oil of 
turpentine, % to 1 pt ; pure oil of juni- 
per, 1 to 3 oz. ; salt, 7 lb.; water, 35 
gal. ; draw 100 gaL, as above, 22 u. p. 

4. — To the last add oil of caraway, % 
oz. ; oil of sweet fennel, % oz. ; distil as 
before. 

5- — To No/ 3 add essential oil of al- 
monds, 1 dr., or less ; essence of lemon, 
3 or 4 di’. ; distil as before. 

6. — To No. 1 add creosote, 1 to 2 dr., 
before distillation. 

7. — To No. 3 add creosote, 1 to 2 dr., 
before distillation. 

8. — Proof spirit, 80 gal. ; oil of turpen- 
tine, % pt. ; oil of juniper, 3 oz. ; creo- 
sote, 2 dr. ; oranges arid lemons, sliced, 
of each 9 in number; macerate for a 
week, and distil 100 gaL, 22 u. p. 

The oil of turpentine for this purpose 
should be of the best quality, and not that 
usuily vended for painting, which con- 
tains rosin and fixed oil. Juniper berries, 
bitter almonds and the aromatic seeds 
may be used instead of the essential oils, 
but the latter are most convenient. Tur- 
pentine conveys a plain gin flavor, cpeo- 
sote imparts a certain degree of smoki- 
ness, lemon and other aromatics a creaml- 
ness, fullness and richness. Gin may also 
be prepared by simple solution of- the 
flavoring in the spirit, but is, of course, 
better for distiliatian. 

Sweetened gin is made from unsweet- 
ened gin, 22 u. p., 95 gal. ; lump sugar, 40 
to 45 lb., dissolved in 3 gal. of clear 
water; mix well, and fine it down as 
above. Produces 100 gal,, at 26 u. p. 
This, as well as the last, is usually per- 
mitted at 22 or 24 u. p., which is ' also 
done when the gin has bron further low- 
ered with watefr so to be even 30 or 35 
u. p. 

9. — Rospbcrn/.-— Break 1 ib. of sugar 

candy in small pieces, put it into a 
with 1 qt of ripe raspberries and 1 QL 
of good gin, cover closely, and let it re- 
main thus for 12 month^, shaking it daily 
for 3 or 4 weeks. At the ’^d of the tizh* 
strain or ftltdr until di^, end ' b6t^ 
Rmise. ' ‘ 
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Gold Cordial. 

From angelica root, sliced, 1 lb. ; ral- 
sins, Vt Ib. ; ccH*iander seeds, 2 oz. ; cara- 
way seeds and cassia, of each oz. ; 
cloves, Vt oz. ; figs and sliced licorice root, 
of each 4 oz. ; proof spirit, 3 gaL ; water, 
1 gal. ; digest 2 days, and distil 3 gal. 
by a gentle heat; to this add, of sxigar, 
9 Itx, dissolved in rose water and clean 
soft water, of each 1 qt. ; lastly, color 
the liquid by stewing in It oz. of 
hay saffron. This cordial was once held 
in much esteem for Its supposed medici- 
nal virtues, the formula being mentioned 
by Arnold de Vllleneuve. It derives Its 
name a small quantity of gold leaf 
formerly being added to It, which was 
supposed to add greatly to its remedial 
value. Until comparatively recent years 
gold was credit^ with extraordinary 
remedial powers. 


Hollaads. 

1. — Geneva, Dutch Gin (Dutch Meth^ 
od).— The materials employed in the 
distilleries of Sfdiied^, in the prepara- 
tion of this excellent spirit, are 2 parts of 
the best lanmalted rye and 1 part of malt- 
ed barley, reduced to the state of coarse 
meal by grinding. . About a barrel (36 
gal) of water, at a temperature of from 
162 to 168« Fah., is put into the ma^ 
tun for every 1% cwt of meal, after 
which the malt is introduced and stirred ; 
and lastly, the rye Is added. Powerful 
agitation is next given to the magma till 
it becomes quite uniform, when the mash 
tun is covered over with canvas and left 
in this state for 2 hours. Agitation is 
then again had recourse to, and the trans- 
parent spent wash of a preceding mash- 
ing is added, followed by as much cold 
water as will reduce the temperature of 
the whole to about 85* Fah. The gravity 
of the wort at this point varies from 33 
to 38 lb. A quanU^ of the best pressed 
Flanders yeast, equal to 1 lb. for every 
IIX) gal. the mashed materials, is next 
stirred In, and the whole Is fermented 
in the mash tun for about 3 days, or until 
Uie attenuatfam Is 7 to 4 lb. (sp. 
gr., 1.007 to 1.004), During this tlnm 
the yeast Is occasionally sAin^ed off the 
fermenting wort Hie wash, with the 
grains, is then transferred to the still, 
and converted into low wines. To every 
100 gal of this liquid 2 lb. of Jtm^ 
herrie* (3 to 6 years old) and about 1 
Ib. Of salt are added, and the whole Is 


(Ibnasdiino) 


per quarter varies from 18 to 21 gal of 
spirit, 2 to 3 0 . p. 

2. — ^Best Hollands. — Hollands rectified 
to the strength of 24« Baume (sp. gr, 
0.9125, or about 6 o. p;). 

3. — 1^. Thompson ^ves the following 
formula for preparing gin, Geneva or 
Hollands. He states it Is one used by 
the Dutch manufacturers ; 112 Ib. of 
barley malt end 228 lb. or i^e meal are 
mashed with 460 gal. of water at 162» 
Fah. After Infusing a sufficient time, 
cold water is added imtil Gie gravity of 
the wort is reduced to 45 lb. per barrel 
The whole is let Into a fermenting bath 
at SO** Fah., H gal yeast is added, the 
temperature rises to 90o, and the fdrmen- 
tati^ Is over in 48 hours. Both the 
wash and . grains are then put Into the 
still, the low wines are distilled off, these 
are redistilled, and the production Is rec- 
tified. A few Juniper berries and some 
hops are used to oonmumlcate a peculiar 
Savor to the spirit 

4. — English-made. — From juniper ber- 
ries (at least a year old, and crushed 
In the hands), 3 lb.; rectified spirit, 
gal. (or proof spirit 2% gal) ; digest, 
with agltaUon, for a week, and then ex- 
press the liquid; after 24 hours' repose 
decant the clear porOon, add It to good 
com sphit at 2 or 3 o. p., 90 or 100 gal, 
and mix them well together. 

5. — ^From Jtmiper berries, 2% lb. ; sweet 
fennel seed, 5 oz. ; caraway seeds, 3^ 
oz. ; proof spirit 2 gal ; corn spirit, 90 
or 100 gal 

Kirachwasser. 

A spirituous liquor, distilled In Ger- 
many and Switzerland from bruised cher- 
ries. From the rude manner in which it 
is obtained, and from the distillation of 
the cherry stones (which contain prussic 
acid) with the Uquld, It has often a nau- 
seous taste, and Is frequently poisonous, 
When properly made and sweetened it re- 
sembles noyeau, 

Maraschino (Mamseqnln). 

1.— A delicate liqueur spirit distilled 
from a peculiar cherry growing In Dal 
matia, and afterward sweetened with 
sugar. The b^ la froin Zai^ and is 
obtained from the maraaca cbdrry oDly> 
In the middle of the hurt century the 
profits artalng from the sHe of this 
pound were so oofuddecable that the 
ate of Venice, where It was prinripauy 
manufactured, monopolized the teade ih 
it. An inferior quality is dtetilM from 
a mixture of diezTies and the jtnoe ^ 
liCOTloe root, 


put Into the low wine stlU, and, the fine 
s)M drawn off by a gentle beat, one re- 
cehw 01^ belnd enployed. The product 

<2#i) 
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2.— (onL)— Erae&ce of noyeau, 3.5 
grams; essence of nerolt, 0.5 gtam; ex- 
tract of Jasmine, 1 gram ; extract of va- 
nilla, 1.6 grams ; alcohol, etc., same as 
for chartreuse. 

Mint 

1, — CorvtUU, — a.— oil of peppermint, % 
oz. ; syrup, 2H pt ; rectified spirits, 5 pt ; 
alcohol, H pt Color light green. 

b, — Best Holland gin, 26 oz. ; ftiesh pep- 
permint wat«r, 26 oz. ; sugar, 20 oz. Mix, 
and agitate until the sugar is dissolved ; 
then filter clear. 

2. — Creme de Menthe . — a, — Put 2 oz. 
of green mint into a Jar, pour over 1 qt. 
of 90% alcohol, registering 50* by Gay 
Lussac’s alcoholoipeter, and let it steep 
for 8 days ; add 3 gills of syrup register- 
ing 30* on the saccharometer, mix it with 
some filterli^ paper, and pour the whole 
into a filtering bag. When the liqueur 
is thus strained It should be perfectly 
clear and limpid bottle it, and keep the 
bottles in a dry place. 

b. --0il of peppermint, % fl.oz. ; alco- 
hol, 5 pt ; syrup, 2% pt. ; mint leaves, 
2 oz. ; alcohol, 1 qt. Digest for a week, 
and then add 1 pt of heavy syrup. Mbt, 
add some filter paper, cut up in small 
pieces, shake well, and filter clear. 

c. — Oil of peppermint, 10 parts ; oil of 
lemon, 1 part ; chloroform, 5 parts ; acetic 
ether, 5 parts ; sugar, 4,000 parts ; alco- 
hol, 10.250 parts ; distilled water, 10.250 
parts. Macerate, shake frequently, and 
filter. 

Nectar. 

The fabled drink of the mythological 
deities. The name was formerly given 
to wine dulcified with' honey ; It is now 
occasionally applied to other sweet and 
pleasant beverages of a stimulating char- 
acter. The following liqueur Is so called : 
Chopped raisins 2 Ib. ; loaf sugar, 4 lb. ; 
boiUng water, 2 gal. ; mix, and stir fre- 
quently until cold; then add 2 lemons, 
sliced ; proof spirit, brandy or rum, 8 pt ; 
macerate In a covered vessel for 6 or 7 
days, occasionally shaking; next strain 
^’Hh pressure, and let the strained liquid 
stand in a cbld place for a week to clear ; 
lastly, decant the clear pwtion and bot- 
tle It. 

Vojeaa, 

Crime de Kopeau , — This Is a pleasant 
nutty-tasted liqueur, but from the large 
Pt^pbrtiem of prussic add whidi it con- 
talns it dKH2id be partaken of very mod- 
erately. 

1.— Bitter almonds, bruised; 3 ; 
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spirit, 22 u. p., 1 qt ; sugar (dissolved 
in % pt oi water), 1 lb. ; macerate' for 
XO days, frequently shaking the vesel, 
then allow it to repose for a few days, 
and decant the clear portion. 

2- — As the last, but substituting apricot 
or peach kernels, with the bruised shells, 
for the almonds. 

— 'To either of the above add cori- 
ander seed and ginger, of each, bruised, 
1 dr. ; mace and cinnamon, of eadi, % dr. 

4. — Oeme de Noyeau de Martinique. — 
Loaf sugar, 24 lb.; water, 2% gal.; dis- 
solve ; add of proof spirit, 6 gal. ; orange- 
flower water, 3 pt. ; bitter almonds, 
bruised, 1 lb. ; essence of lemons, 2 dr. 

Orange, Creme de. 

From sliced oranges, 3 doz. ; rectified 
spirit, 2 gal. ; digest for 14 days ; add of 
lump sugar, 28 lb., previously dissolved 
in 4% gal. of water; tiilbture of saffron, 
1% fl,oz. ; orange-flower water, 2 qt. 

Parfalt Amour. 

Perfect Love. — ^Flavored - with the yel- 
low rind of 4 lemons and a teaspoonful 
of essence of vanilla to the gal., with 3 
lb. sugar, a sufficient quantity of, pow- 
dered cochineal to color. 

Peach Cordial. 

Pour 3% gal. of 90% alcohol, Tr., 
over 2 lb. sliced peaches ; digest from 8 
to 10 days ; filter, and add 3 gal. white 
wine, 15^4 lb. of sugar dissolved in 3% 
qt. of water. 

Peppermint. 

* 1. — Peppermint Cordial. Sportsman’s 
Cordial, Eau de Ctiasseurs. — This well- 
known compound is perhaps in greater 
demand in every part of the country 
than all the other cordials put together. 
From peppermint water and gin or plain 
spirit, 22 u. p., of each 1 pt ; lump sugar, 
% lb. 

2. — Peppermint Water. — Peppermint 
flowers, 1 k. ; water, 4 1. ; salt 250 grams ; 
macerate, and draw off 2 L 

Pineapple. 

1. — Cordial. — Pineapple extract 3 oz. ; 
extract of lemon, % oz. ; syrup, 1% gal.; 
rectified spirits, gat 

2. — LUiueitr . — Take H lb. of peeled 
pineapple, and cut it into slices; boll 3 
qt‘of i^up until It registers 38* on the 
saccharometer ; add the slices of pine- 
apple, the juice of 4 oranges and the yel- 
low peel of 2 orange ; let it boil up, and 
pour the whole into a Jar. €3ose the ^ 
car^ully, and let the j^neapple Infuse 
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thus for 2 day& Strato the syrup through 
a hair sieve, mix with 1 qt of 90% alco- 
hol registeiing 35* by LiUssac*s al- 
coholometer, and Alter the whole through 
a felt filtering bag. Bottle the liqueur, 
and keep In a dry place. 

Ih’aiidle Cordial. 

' Ihoines, 3 oz. ; milk, 3 oz. ; alcohol, 24 
Qz . ; sugar, 24 ; distilled water, 24 oz. 

Cut up the fruit fine and crush the stones 
so as to brui^ the kernels, and 
macerate with the alcohol for a week or 
ten days, agitating frequently. E^ecant 
the liquid; to the marc add the milk 
(boiling hot), and macerate for one day. 
Then mix with the decanted liquid, strain, 
and add the sugar, previously dissolved 
in the water ; then filter clear. 

Qaiace Uqaenr, 

Grate'^'a'*" sufficient quantity of quinces 
over a basin to obtain 2 lb. of pulp : add 
1 qt. of syrup registering 30* on the sac- 
charometer: cover the basin, and let It 
remain thus for one day ; pour the con- 
tents of the basin into a filtering bag, 
add 1 pt, of 90% alcohol registering 35* 
by Gay Lussac's alcoholometer, to the 
strained syrup; mix, and pour the whole 
again through a filtering bag, and bottle 
the liqueur. 

Raspberry Cordial. 

1, — Frmn raspberry brandy, syrup and 
water, equal parts. A similar article is 
prepaied by flavoring sweetened spirit 
with the artificial raspberry essence. 

2. — Raspberry juice, 24 ounces : alco- 
hol, 15 ounces ; distilled water, 18 oz. ; 
sugar, 14 oz. Mix the Juice aiui the alco- 
hol (and if desired, add 3 drops of oil 
of bitter almonds), and dissolve the sugar 
in the water ; mix the two solutions, tint 
with a little red coloring, and filter clear. 

Ratafia. 

Originally a liquetlr drunk at the rati- 
fication of an agreement or treaty. It is 
now the common g^eric name in France 
of liqueurs compounded of spirit, sugar, 
and the odoriferous and flavoring prin- 
ciples of vegetables, more parUctUarly of 
those containing the juices of recent 
fruits, or the kernels of apricots, cberries 
or pearii^ In Its restricted sense thte 
name is o(»u|gMfeuiiderstood as referring 
t*’ ch<rryiiM|HP^r pssdi tnrant^. 

The iMMHnPllst Intiludes tbosr rata- 
fiasjgMm^ commonly prepared the 

Jxmmtitefa de Ctooao.<xp4taUfia de 
Caracca eaeao nuts» 1 
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lb. ; West Indian cacao nuts, % lb., both 
roasted and tMulsed; proof spirit, 1 gal. ; 
digest for 14 days; filter, and add, or 
white sugar, 2% lb.; tincture of Vanilla, 
H dr. (or a shred of vanilla may be in- 
fused with the nuts In the spirit instead) ; 
lastly, decant in a month, and bottle it. 

2. — Rctafia do Ca/e.»-From coffee, 
ground and roasted, 1 lb. ; brandy or 
proof spirit, 1 ga). ; sugar, 2 Ib., dissolved 
In 1 qt. water, as last 

3. — Hatafta de Creme.— From creme de 
npyeau and sherry, of each pt ; syrup, 
% pt ; fresh cream, 1 pt ; beaten .to- 
gether, 

4. — Ratafia de Framboisee . — ^Raspberry 
Cordial. — To 1?4 lb, of raspberry juice 
add % lb. of <^erry juice ; boil this with 
2 Ib. of sugar; add 4 pt of brandy, and 
let it macerate for a fortnight ; filter. 

5. — Ratafia de NoyeatL — From peach 
or apricot kernels, bruised, 120 In num- 
ber ; proof spirit or brandy, 2 qt. ; white 
sugar, 1 lb. ; digest for a week, press and 
filter, 

6. ~^Ratafia de Fleurs d'Orange.-r-From 
fresh orange petals, 2 lb. ; proof spirit, 
1 gal.; white sugar, 2^ lb., as last In- 
stead of orange flowers 1 dr. oil of neroli 
may be used. 

7. — Ratafia a la Vioiette . — From orris 
powder, 3 oz. ; litmus, 4 oz . ; rectified 
spirit 2 gal ; digest for 10 days, strain, 
and add of white sugar, 12 lb., dissolved 
In I gal. soft water. 

Rhubarb Cordial, 

Rinse gently 40 lb. best quality of rhu- 
barb stalks in a 15 or 20.-gal. tub ; add 
4 gal. water, stir, and squeeze the pulp 
with the hands so as to separate the juice. 
Let it rest for a few hours, strain, and 
press through a coarse cloth. The resi- 
due may l^ve 1 gal. more of water 
pressed through it Add 30 lb. loaf sugar, 
and, after Its solution, water to make 
it up to 10^ gal Put in a tub covered 
with a blanket and some boards, at 55 
to 60* F., until it begins to ferment 
Then put into a cask a portion of the 
time, as its working deciipases until all 
is In. Let the scum as it works run 
out of the buiv hole. When nearly 
through fermenting drive the bung, put 
in a spile, whldi Is to be removed every 
few days until the harrdi is safe from 
bursting. Use more or less sugar ao 
cording to the strmigth an^ sweetneu de- 
sired. 

Bose. 

1. — Extr«:t of rose, 1 os. ; synzpj 3 fit * 
rneUfied 3 qt 
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2. — Rose leaves, 8% os. ; orange-aower 
water. 4 pt. ; Ceylon cinnamon. 124 
grains ; cloves, 1 oz. ; macerate the rose 
leaves, cinnamon and cloves in 17% pt 
spirit, and distil; and to the distillate 
add 15 oz. of sugar dissolved in 4 pt of 
orange*flower water. 

3. — Essence of anise, 2.50 grams; es- 
sence of fennel, 0.30 gram ; essence of 
bitter almonds, 3 grams ; essence of roses, 

0.60 gram; essence of ambergri® 0.40 
gram; color with cochineal. ^ 

4. — Oil of rose, very best, 3 drops ; pal- 
marosa oil, 3 drops ; sugar, 28 oz. ; alco- 
hol, 52 02 . ; distilled water, q. s., 8 pt 
Dissolve the sugar In the water and the 
oils in the alcohol, mix the solutions, 
and color a rosy tint, andi 

Strawberry Cordial. 

1. — Proof spirit 6%. gal.; strawberries, 
10 qt ; digest for 10 days, and draw off ; 
add soft water, 3% gal.; simple syrup, 
2% gal. ; agitate, and color if desired. 

2. — Juice of fresh strawberries, 1% pt ; 
syrup, 3 qt. ; recti0ed spirit, 3 qt. ; color 
with liquid carmine, q. s. 

Trappistine, 

Large absinthe, 40 grams; angelica, 40 
grams ; mint, 80 grams ; cardamom, 40 
grams ; balm, 30 grams ; myrrh, 20 grams ; 
calamus, 20 grams ; cinnamon, 4 grams ; 
cloves, 4 grams ; mace, 2 grams ; alcohol 
at 850, 4 5 . 'vyhite sugar, 3.750 k. Fol- 

low the method given for chartreuse. 
After two days of maceration, distil and 
rectify. Add syrup, and color green or 
yellow. 

l^sqnebangh. 

Escubac. Literally, mad water, the 
Irish name of which whisky is a corrup- 
tion. It is applied to a strong cordial 
?Plrit, much drank in Ireland, and made 
in the greatest perfection at Drogheda. 

L^Brandy or proof spirit, 3 gal. ; 
Oates without their kernels, and raisins, 
of Ml*, bruised, % lb, ; Juniper berries, 
oruised, 1 oz. ; mace and cloves, of each 
% oz. ; coriander and aniseed, of each 

02 . ; cinnamon, % oz. ; macerate, with 
frequent agitation, for 14 days, toen flb 
ter, and add 1 gal simple syrup, 
n, — Pimento; and caraways, of each 3 
02* ; mace, cloves and nutmegs, of each 

^ I aniseed^ coriander and angelica 
of eadi 8 oz. ; raisins, stoned and 
oniised, 14 lb. ; proof spirit, 8 gal. ; di- 
pst as b^oxt^ then press, filter ov clarify, 
Of .ziinple syrup, Q. s. Should 
It tum.miUcy, add a little ^rong spbriV 
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or clarify it with alum, or filter through 
magnesia. 

Usquebaugh is either colored yellqw 
with saffron (about oz. pe rgal), or 
green with sap green (about % oz. per 
^l) ; either being added tO the other 
ingredients before maceration in the 
spirit. 

Vanilla Cordial. 

Put 1% oz. of vanilla beans in 3 qt. 
alcohol and 1% gal. water. Macerate 
for a few days, then distil. Add to this 
11 lb. of sugar. After it is dissolved 
color with cochineal, and filter. 

Vanilla Liqueur.— Two sticks of va- 
nilla, 3 pt. of brandy or proof gin, 1 Ib. 
of sugar. Break up the vanilla into the 
spirit, cork, and let it infuse a fort- 
night. Boil the sugar in a quart of water 
to a clear syrup, then pour in the spirit 
and vanilla, and simmer 10 minutes. Fil- 
ter, and bottle. 

Vermontli, 

1- — As the celebrated Vermouth de 
Turin cannot be made in this country to 
advantage, receipt of OlUvero is 
given. Coriander, 500 grams ; rinds of 
bitter oranges, 250 grams ; powdered orris 
root, 250 grams ; elder flowers, 200 
grams ; red cinchona, 150 grams ; cala- 
mus, 150 grams ; large absinthe, 125 
gmms ; holy thistle iCentaurea bene* 
dicto), 125 grams; elecampane (roots), 
125 grams; little centuary, 125 grams; 
germander, 125 grama ; Chinese rinna- 
mon, 100 grams ; angelica (roots), 65 
grams; nutmegs, 50 grams; galangal, 60 
grams ; cloves, 50 grams ; casslae, 30- 
grams ; white wine of Picaix]^, KK) 1. 
Digest for 5 or 6 days, draw off the liquor, ^ 
size with fish glue, and allow to stand for 
fifteMi days, 

2. — Vermouth au Madere. — Large ab- 
sinthe, 125 grams; angelica roots, 60 
grams; holy thistle, 125 grains; burg- 
wort, 125 grams; veronica, 125 granur 
rosemary, 125 grams ; rhubarb, 30 grams ; 
red cinchona, 200 grains ; orris root, pow- 
dered, 2^) grams ; infusion of curacoa, 2$ 
cl. ; common Madeira wine, 92 1. ; raUfin 
syrup, 3 1; cognac at 40“, 5 L Digest’ 
for 3 days, draw off the clear, size with 
fish sounds ; after 8 days of rest, • 

and size again before bottling. 

Vespetro (by Eeeeiic^). 

Essence of anise, 3 grams , essence of ; 
caraway, 2 grains } ttsence.of fennel^ 9:60 
gram; essence of coriandv, 
essence of lemon, dl8tuied« . l gramr a)^ 
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hid at 8«“, 2.80 L ; water, 6.60 1. : sugar, 
2.50 k. 

Wlilaky. 

1. — Bour&oft, Imitation of. — a. — Proof 
spirit, 9 gak ; Bourbon, highly fiaYored, 
1 gal. ; malt whisky, 1 qt. ; white vinegar, 
1 gill ; syrup, 1 gill ; cognac oil, dissolved 
in alcohol, 10 to 20 minims ; color with 
the aid of carameL 

b. — ^Rectified whisky, 40 gal. ; Bourbon 
oil, dissolved In 1 pt 86% alcohol, 1% 
oz. ; white sugar syrup, 1 pt. 

2. — Rectified \tiilsky, 40 gak ; 
Irish whisky oil, dissolved in 1 pt 88% 
alcohol, 4 to 6 oz. ; double r^ned glycer- 
ine, 1 lb. 

3. — If ononpahcla.— Rectified whisky, 40 
gaL ; Monongahela oil, dlssotvad in 1 pt 
88% alcohol, 1% oz.; white sugar, 1 pt 

4. — Rye. — Rectified whisky, 40 gal. ; 
rye oil, dissolved in I pt 88% alcohol, 
1^ oz. ; white sugar syrup, 1 pt 

5. — Scotch . — Rectified whisky, 40 gal ; 
Scotch whisky oil, dissolved in 1 pt. 88% 
alcohol, 4 to 6 oz. ; double I'eflned glycer 
ine, 1 lb. 

6. — Wheat. — Rectified whisky, 40 gaL ; 
wheat whisky oiL dissolved In 1 pt, 88% 
alcohol, 1 % oz. ; malt oil, % oz. ; double* 
refined glycerine, 1 Ib. 

MIXED DRINKS 
Apple Champagne Synip. 

Apple syrup, 3 pt. ; pe^r syrup, 3 pt. ; 
Johannisberger wine, 20 oz. ; cognac bran- 
dy, 8 oz. ; citric acid -solution (10%), 1 
oz. : ginger essence, soluble. 1 oz. ; safflow- 
er tincture, 6% dr. ; mucilage of acacia, 

5 dr. ; apple ether essence, 1 dr. 

Apple Toddy, 

Hot soda mug. Sugar, % tablespoonful : 
baked apple, % ; applejack, 1 wineglass ; . 
fill balance with hot water; mix well, 
using a spoon; grate nutmeg on top. 

Bishop. 

1. — ^Port or sherry, 1 bottle; lemony 
2; loaf sugar, 2 oz. ; water. 1 tumbler ; 
spice to taste. Stick 1 lemon with cloves, 
and roast or bake it; boR the spice In 
the water, boll up tile wine, take Off 
some of the spirit with a lighted paper, 
add the water mid the roasted lemon, and 
let the OT nymti on stand near the fire 
ftn*' a Rub the . sugifr on 

the nod of ^e other lemon, put it Into 
a strain, and add half the iotee 
; poor In. he wine, and serve 
aji ^irt ds postftfiSL j 

2 botties of claret add % lb.- 
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loaf sugar, the thin yeUow rind of an 
orange, and 6 c)o>^; 'make all hot, but 
do not allow it to ImU ; then strain it 
through a hair sieve Into a bowi and Ice. 

Blackberry Beverage. 

To each lb. of fruit aUow 1 lb. of loaf 
or preserving sugar and 1 tablespoonful 
of cold water; brandy. Place the firult, 
sugar and water in a large jar with a 
close-jj^g cover, stand the Jar in a 
saucepSD of boiling water, and cook gently 
for 2 hours. Strain the Juice, measure 
It, put it Into a preserving pan or stew- 
pan (preferably an enameled one), and 
boll gently for 20 minutes, skimhiing 
carefully meanwhile. To each pint of 
sjrrup add a small glass of brandy; let 
the whole become quite cold, then bottle 
for use. 

Brandy Hint Jnlep. 

Brandy, 1 wineglass; sugar, 1 lump; 
fresh mint, 1 or 2 small sprigs ; orange, 
1 thin sUce; pineapple. 1 thin slice; 
crushed Ice. Put the lump of sugar Into 
a glass, and dissolve it in a few drops 
of cold water ; add the brandy, mint, 
and a little crushed ice. On the top place 
a small piece of orange and a small piece 
of pineapple, and serve. 

Note . — Gin or whisky mint Julep mav 
be made by substituting these spirits foV 
the brandy. 

Brandy Smash. 

Water, 1 tablespoon ; white sugaiv 
% tablespoon; brandy, 1 wineglass; fill 
the tumbler two-thirds full of shaved 
ice, put In 2 sprigs of mint ; put 2 small 
pieces of orange on top. 

Catawba Syrup. 

1. — Simple syrup, 1 pt. ; catawba wine, 

1 pt. 

2. — CUitawba wine, 2 qt. ; citric acid, 

2 oz. ; simple syrup, 2 gal. 

Champagne. 

1. — Rhine wine, 2 pt ; brandy, 2 oz. ; 
sherry, 1 oz. ; granulated sugar, 3 Ib. Dis- 
solve the sugar without heat. 

2. — ^ine wine (Bodenbelmer or Lau- 
benhelmer), 2 qt ; cognac, 4 oz. ; sherry, 

2 oz. ; granulated sugar, 6 tb. ' Dissolve 
the sugar In the wine wUhqut heat 

3. -~Ph(>sphafs«^<!haRipagne 8ymp, 1 
oz. ; pho^dipte, three dashes ; orange ci- 
der, 2 (zt ; add a dash of cream, and stir 
while filling with hot soda. 

Cherry Boanee. 

l—To 6 ^gal. (fiterry Juice add : 80% 
16 ifil,; ^tal^a or HaZMllIes 


cm) 
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wine, 16 gat ; essence noyeau, IH oz. ; 
^nnamon, ground, and Infused in H gal. 
of water, H lb. ; cloves, ground, and in- 
fused in % 'gat of water, H lb. ; mace, 
infused in H pt. 95% alcohol, % oz. 
Mix all the above Ingredients in a clean 
barrel, and add 30 gal. sugar syrup, IS^* 
Reaumur. Stir up all the ingredient 
well together, and filter after 4 or 5 
days. Make the color a little darker 
with sugar coloring, and to give a good 
shade add a little archil 

•2. — Cherries, 12 Ib. ; to each gal. of 
juice obtained from them allow 4 lb. of 
sugar ; ground mace, ^ teaspoonful ; 
ground allspice, teaspoonful ; brandy, 
1 qt ; rum, 1 qt. Remove the stones, 
place the fruit In a large Jar, and stand 
the jar In a saucepan containing boiling 
water. Cook gently until all the juice 
is extracted, strain it, and measure it 
into a preserving pan. Add sugar, mace 
and allspice In the proportions stated 
above, and simmer the ingredients until 
the scum ceases to rise. When cold add 
the spirits, and bottle for use. 

Claret. 

1, — ^To 1 qt of orangeade add a-.botUe 
of claret, and freeze as for ic^ coffee. 

2. — Make same as egg phosphate, only 
use claret syrup. One ounce of the wine 
may be added if desired. 

3. — ^Make an egg phoi^hate in the usual 
maner, and add 1 tablespoonful of claret 
before serving. 

4, — Use claret concentrated syrup, di- 
luting 1 qt. concentrated syrup with 3 
qL plain syrup. Put Into a phosphate 
glass IH oz. fountain syrup, add a dash 
of phosphate, draw soda of sufficient quan- 
tity into another glas^ pour into glass 
that contains the syrup,' and serve. Claret 
is a Savor that Imids Itself specially well 
to blends and mixture like claret mint, 
ulsret lemonade, claret pineapple, etc. 

Coca, 

1. — Coca wine, 1 oz. ; calisaya elixir, 1 
oz. ; orange syrup, 6 ra, 

2. — Cora wine, 1 oz. ; orange syrup, 
3 oz. 

3. — -riuld extract coca, 2 oz. ; fuller’s 
earth, % os. 9(1:4 then add : Claret 
tt^ine, 24 os. ; port wine, 4 oz. ; simple 
syrup, a os. Mhc, and filter. 

i-~rCoffnae . — ^Wine coca, l pt; pure 

cognac brandy, fi oz. ; strong extract of 
vanilla, 2 ra. ; strong extract of rose, 1 
cane or rock candy syrup, 

enough tq inaks 1 gal 

Q^JStoeJk--Wiae of coca, 1 pt; old 
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hock wine, 2 pt. ; cane sugar or rock candy 
syrup, 5 pt. 

Coffee. 

Coffee syrup, 2 oz,; brandy, 4 dr. ; 
cream, 2 oz. ; 1 egg. 

Caps. 

Apple. — Slice 3 or 4 large apples, with- 
out paring, barely cover them with boil- 
ing water, and let the water stand cov- 
ered until cold. Strain, add 1 pt. ^ of 
cider, sweeten to taste,, pour over crushed 
ice, and serve. 

Bacchtts.-^hampagne, % bottle; sher- 
ry, % pt. ; brandy, % pt. ; noyeau, 1 
liqueur glass ; castor sugar, 1 tablespoon- 
ful ; seltzer or soda water, 1 bottle ; a few 
balm leaves ; ice. Put the champagne, 
sherry, brandy, noyeau, sugar and balm 
leaves into a jug, let it stand for a few 
minutes, then add a few pieces of ice and 
the mineral water, and serve at once. 

Burgundy. — Burgundy, 1 bottle ; port, 
H bottle ; soda water, 2 bottles ; char- 
treuse, 1 liqueur glass ; Juice of 2 oranges ; 
juice of 1 lemon; a few thin slices of 
cucumber ; 1 or 2 sprigs of fresh lemon 
thyme ; 1 tablespoonful of castor sugar. 
Put all the ingredients, except the port 
wine, into a large glass jug, surround it 
with rough pieces of ice, cover closely, 
and let it remain thus for 1 hour. Just 
before serving add the port wine 

Champaffwe.— Champagne, 1 bottle ; 
brandy, 1 liqueur glass; selteer or soda 
water, 2 bottles ; Maraschino, H tea- 
spoonful ; a few fine strips of l^on peel. 
When the time permits, It is much bet- 
ter to ice the liquor which forms the 
^sls of a ’’cooling cup” than to reduce 
the temperature by adding crushed ice. 
Place the champagne and seltzer water 
in a deep vessel, surround them with ice, 
cover them with a wet woolen cloth, and 
let them remain for 1 hour. When ready 
to serve, put the strips of lemon rind into 
a large glass Jug, add the Maraschino and 
liqueur brandy, pour in the soda water, 
and serve at once. 

2. — ^Parisian. — (Jhampagne, 1 bottte ; 
seltzer water, 2 bottles ; Swiss absinttte, 
1 tablespoonful ; lump sugar, 1 dessert- 
spoonful; cucumber, a few thin sliora; 
verbeha, 2 or 3 sprigs, when procurable. 
Cool the champagne and seltzer water as 
directed in the preradlng recipe. Place 
the rest of the Ingredients In a large glaw 
jug, and when ready to serve add the iced 
champagne and seltzer water. 

CWer.— Cider, 1 bottle; eeda water, l 
bottle ; brandy, 1 lit^eur r cumaobar 
and lemon rind, a few thin strips ; lemon 
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juice, a dessertspoonful ; castor sugar, 1 
desMitspoonful, or to taste. Surround 
the cider and soda water with rough ice, 
and let them cool for half an hour. Put 
the brandy, cucumber and lemon rind, 
lemon juice and sugar Into a large jug, 
add the iced cider and soda water, and 
serve at once. 

Claret. — 1. — Claret, 1 bottle; sherry, 1 
wineglassful; brandy, noyeau and Mara- 
schino, each, 1 wineglassful ; thin rind 
of 1 lemon ; 2 or 3 sprigs of mint ; castor 
sugar, to taste ; seltzer or soda water, 1 
large bottle. Put the claret, lemon rind, 
and 1 or 2 tablespoonfuls of castor sugar 
into a large jug, cover, and let It stand 
imbedded in tee for 1 hour. Add the rest 
of the Ingredients, and serve. A few 
strips of cucumber peel may be used in- 
stead of mint 

2. — ^Put 1 bottle of claret into a glass 
jug, add a few thin strij^ of lemon and 
cucumber rind, cover, and let the jug 
stand imbedded In ice for 1 hour. Before 
serving, add 2 glasses of Curacoa and I 
bottle of soda water, and sweeten to 
taste. 

3, — Claret, 1 bottle; soda water, 1 bot- 
tle ; iced water. ^ tumblerful ; % lemon, 
slic^: put in small lumps of ice, and 
sweeten with sugar. Or claret and cham- 
pagne cUp: claret or champagne, 1 bot- 
tle ; sherry, 1 large wineglassful ; seltzer 
water, % tumblerful ; balm and borage ; 
peel of lemon, very thin ; 1 slice of cu- 
cumber, to be sweetened to taste and 
highly iced. 

Hock. — 1. — Hock, 1 bottle; old brandy, 
1 liqueur-glassful ; Curacoa or Benedio 
tine, % liqueur-glassful; seltzer or soda 
water, 2 ^ttles ; few strips of l^on peel ; 
a little borage. Stand the wine, seltzer or 
soda water in a deep vessel, surroimd 
them with rough ice, and let them remain 
for an hour. Have the rest of the in- 
gredients ready, In a glass Jug, pour in 
the wine, add the jnlneral water, and 
serve at once. 

2. — ^Hock, 1 bottle ; seltzer or soda 
water, 1 bottle ; Curacoa, 1 glassful ; 
leinon juice, 1 tablespooafUl ; lemon rind, 
a few fine strips; cucumber rind, a few 
fine strips; casttn* sugar, a teaspoonful, 
or to taste. Put all thew ingredients, ex- 
cept the miaml water, into a glass Jug, 
surroundJt with lee, oovei* closely, and 
let |t. remain^ fmr half an hotur. Just b^ 
fwe the mineral water, wlhch 

must tmeviousty be iced. 

Levinff Cup. — Cbaiopagn^ i bottle ; 
UMimt % bottle; brandy, % 

IH pt; sui^, U lb.; 
lemons, 2; balm, a few leavM; borage, 
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2 or 3 sprigs. Rub the peel off one lemon 
with some lumps of sugar, then remove 
every particle of pith, also the rind and 
pith of the other lemon, atid slice them 
thinly. Put the balm, borage, the sliced 
lemons and all the sugar into a jug, add 
the water, Madeira and brandy, cover, 
surround with ice, and let the mixture 
remain thus for al^ut 1 hour, Also sur- 
round the champagne with Ice, and add 
it to the rest of the Ingredients when 
ready to serve. 

Moselle. — ^Moselle, 1 bottle ; CuraCoa, 2 
glassfuls ; seltzer or soda water, 1 bottle^ 
the juice and thin rind of 1 lemon ; a 
few thin slices of cucumber ; castor sugar, 
1 tablespoonful, or to taste ; crushed ice. 
Put the lemon rind and lemcm juice, the 
sugar, cucumber, (hiracoa and wine into 
a Jug, let it stand, covered, for 15 or 20 
minutes, then add the mineral water and 
a little crushed Ice, and serve at once. 

Sawtewe.— feuterne, 1 qt. bottle ; apol- 
linaris, I pt. bottle ; brandy, 1 wineglass- 
ful ; Cfuracoa, 1 wineglassful; juice of 1 
lemon ; 1 lemon, thinly sliced ; 1 orange, 
thinly sliced ; cucumber rind, 2 pieces ; 
mint, a few small sprigs ; crushed ice. 
Put all the above mentioned ingredients, 
except the mint and ice, into a large glass 
jug, surround it with ice, and let It stand 
for 1 hour. Serve with small sprigs of 
mint floating on the top. If liked, a lit- 
tle castor sugar may be added, and, if 
more convenient, ttie cup may be cooled 
by adding 2 or 3 tablespoonfuls of crushed 
ice, instead of surrounding it with ice. 

Wine. — Champagne (Iced), 1 pt. ; good 
claret, 1 pt. ; apoUJnaris, 1 pt. ; brandy, 
1 wineglassful ; Curacoa, 1 wineglassful ; 
orange, sliced, 1 ; lemon, sliced, 1 ; cu- 
cumber rind, 2 pieces ; green mint ; loe, 
Put all these Ingredients into a large 
glass jug, adding 2 or 3 tablespoonfuls 
of crushed Ice. If liked, a little castor 
sugar may be added. The cup is served 
with small sprigs of mint floating on its 
surface. 

Zeltlinger Cop. — Zeltlinger, 1 bottle ; 
sherry or brandy, 1 glassful ; soda or 
seltzer water, 1 bottle ; fresh or preserved 
pineapple, cut Into sections, 3 or 4 slices ; 
lemon (the Juice and thin rind), 1 ; cas- 
tor sim:ar, 1 dessertspoonful, or to taste ; 
ice. . Strain the lemon Juice Into a large 
glaite jug, add the sugar, lemtm riud, 
plneapp^ wine, a few* lumps of' Ice, and 
lastly the eoda water. SeiWe at once. 

Beer, 1 pt ; egga, 6 ; 2 oe. ; nut- 
meg and ginger, su^tel^i ' the 

eggs Into half M the beer, Add m 
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and beat well together ; then place It in 
a clean warmer and heat it over the fire 
to nearly the boiling point, stirring it 
aU the time ; but do not let it boil. Next 
add the oth’er portion of the beer and 
the spices, ,and mix well together. Some 
persons add a glassful of spirits. Care 
must be taken not to let it boil, as if it 
does the eg^ will separate. 

Kgg Nog. 

1. — Take the yolks of 8 eggs, and heat 
with them 6 large spoonfuls of pulver- 
ized loaf sugar ; when this is a cream add 
the third part of a nutmeg, grated; into 
this stir 1 tumblerful of good brandy 
and a wineglassful of good Madeira wine ; 
mix them well together ; have ready the 
whites of the eggs, beaten to a Btiflf froth, 
and beat them into the mixture ; when 
all are well mixed add 3 pt. of rich milk. 

2. — Put 1 tablespoonful of sherry or 
brandy into a tumbler, add X tablespoon- 
full of cream and a little sugar, and mix 
well. Whisk the white of 1 egg to a 
stiff froth, stir it lightly into the con- 
tents of the tumbler, and serve. 

3. — Beat 1 egg in a cup, add 1 table- 
spoonful of brandy and 1 small teaspoon- 
ful of castor sugar, and mix well Strain 
into a tumbler, stir in 1-3 pt. of milk, 
and serve. 

— a. — Beat the yolk of 1 egg 
and 1 tablespoonful of castor sugar well 
together, then stir in 1 tablespoonful of 
brandy or whisky. Bring 1 pt. of milk to 
boiling point, then pour it over the mixed 
Ingredients, stir well, and serve. 

b. — Plain syrup, % oz. ; brandy, H 
oz . ; whisky, % oz . ; Angostura bitters, 
3 drops; 1 egg Put In shaker and beat 
well. Strain in lO-oz, mug and fill with 
hqi milk ; finish with whipped cream and 
nutmeg. 

c. — Break fresh egg into shaker. Shake 
well, and pour into 5-oz. bouillon cup. 
Add dashes of whisky and sherry and 1 
teaspoonful of sugar. Sinrinkle a little 
cinnamon before drawing hot milk. Serve 
with two 5 o’clock tea caites. 

d. — Plain ayrup, ^ oz. ; brandy, H oz. ; 
Angostura bittars, 3 drops ; 1 egg. Put 

sha)^ and beat well. Strain in 10- 
oz. mug and fill with hot milk; finish 
with whii^ed cream and nutm^. 

Gta. 

<kMd unsweetened gin, 1 
^Iheglaasfu] ; r^-^dy synqp, 10 drops; 
orange Idtten^ M) drops ; lemon peel, sinall 
Pieoe : camfitabd Ice. Half fill a tumbler 
with Btnali pieeas ol ice, pour over It the 
Sio. M the i^rup imd Mtters, then cover 
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and shake well. Strain into a ama ii gla«H , 
place a small piece of lemon peel on the 
top, and serve. 

JJicfcey. — Gin, 1 wineglassful ; lemon 
or lime juice, 1 dessertspoonful ; seltzer 
water; ice. Place a small block of ice 
at the Iwttom of a deep champagne 
glass, strain over It the lemon juice, add 
the gin, fill up with seltzer water, and 
serve. 

Note. — Any oUier spirit may be used 
instead of gin, and would, of course, give 
its name to the compound. Use fresh 
limes in season 

Golden Fizz. 

Claret syrup, 2 oz. ; Holland gin, % 
oz, ; lemon juice, 8 dashes ; yolk M 1 
egg. 

John Collins. 

Gin, 1 glassful ; soda water, iced, 1 bot- 
tle ; sugar, 1 level teaspoonful ; lemon 
juice, 1 tablespoonful ; lemon, 2 or 3 thin 
slices; crushed ice. Half fill a tumbler 
with ice, pour over it the gin and lemon 
juice, add the sugar, cover with a small 
plate, and shake well. Strain into an- 
other tumbler, add the soda water, 1 
tablespoonful of crushed ice, and the 
sliced lemon, then serve. 

Kola. 

1. — Fluid extract kola, 1 fl.oz. ; piixir 
coca, 2 fl.oz. ; extract vanilla, 2 fl.dr. ; 
essence rose, 2 fl.dr. ; essence cinnamon, 
2 fl,dr. ; syrup, to make 2 pt. 

2. — Powdered kola, 2 oz. ; glycerine, 14 
fl.dr. ; alcohol, 10 fl.dr. ; cinnamon water, 
6 fl.oz. ; essence vanilla, 1 fl.dr. ; tincture 
orange, 1 fl.oz. ; syrup, 5 fl.oz. Macerate 
for a week, and then filter. 

3. — Kola nuts, roasted, 1 oz.i essence 
vanilla, 1 dr. ; syrup, 2 oz. ; sherry wine^ 
to make i pt 

4. — Roasted kola. No. 20, powdered, 1 
part; sherry wine, 50 parts. Mecerate 
for a week, express, and after allowing 
the product to stand several dasrs, 

If a sweet wine is desired, replace g 
parts of the sheny wine by the same 
quantity of sugar. It is preferable to 
employ detannated sherry wine, for tlm 
reason that the tannin contained in ordi- 
nary sherry wine is apt to gradually 
cipitate the proximate princU)les of the 
kola in the finished wine ; and thus ^ 
latter Is likely to become progressivel^r 
weaker with a^. " . 

5. — Shaved ice, % glassy ; kola wine, 
callsaya elixir, ‘ 

H oz. : liquid phosphate, tfyere 
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pliUn soda, 1 glassful, using both str^uns. 
Stir, and serve. 

Manluittaii Cocktail. 

VeiTOoutfa, H wlneglassfu! ; whisky, H 
wineglassful ; simple syrup, 30 drops ; An- 
gostura bitters, 10 drops ; CJuracoa 6 
drops; a little shaved ice; lemon peel, 1 
small strip. Put all the ingredients, ex- 
c^t the lemon rind, into a large tumbler, 
cover the top closely, shake well, and 
strain into a wineglass. Place the strip 
of lemon peel on the top, and serve. 

Martini Cocktail. 

Good, unsweetened gin, H wlneglassful ; 
Italian vermouth, wineglassful ; rock- 
candy ^rup, 6 drops ; orange bitters, 12 
drops ; lemon peel, 1 small piece ; crushed 
ice. Half fill a tumbler with crushed ice, 
pour over It all the liquids, shake 
well, then strain into a glass, and serve 
with a small piece of lemon peel float- 
ing on the s^u^face. 

Note, — For dry cocktails use French 
vlomouth and be sparing of bitters. 

May DAnk. 

Hock, or other white wine, 1 bottle; 
water, H pt. ; castor sugar, 1 or 2 table- 
spoonfuls; lemon (the juice and thin 
r^), 1 ; black currant leav«, a small 
handful ; woodruff, a few sprigs ; crushed 
ioe. Put the sugar, lemon rind and lemon 
juice, black currant leaves and woodruff 
into a jug, add the water and wine, and 
let it stand, covered, and surrounded with 
ice, for at least H hour. Strain into 
a glass jug, add a few sprigs of mint, 
thrai serve. 

MeUiegtla. 

From honor, X cwt ; warm water, 24 
gal. ; stir well until dissolved ; the next 
day add of yeast, 1 pt, and hops, 1 Ih, 
previoualy boiled in 1 gaL of water, along 
with water, q. s. to make- the whole meas- 
ure 1 bbl ; mix well, and ferment the 
whole with the usual precautions adopted 
for odier liquors. It contains, on the 
aven^ hrom 7 to 8% aleohoL 

mat Mtop. 

1. — This is made j^redael^ in the same 
manner as Aerry skAMST, except that 
you us brandy U»tead of Urtne, and you 
add to your fruits ;3 or 4 sprigs of frMh 
spearmint Decorate the top with sprigs 
of mint instead of flowers, 

Z.— toaf sugar, 4 cubes exfract ntlitt, 
10 drops ; |«qpa^ in£l^ 4 deicertspo(m> 
^ ; hot so^ suflh^t to flU cup ; 


whipped cream, 1 tablespoonful ; grated 
nutmeg, q. s. 

' 3.— Make a syrup of 1 qt of water 
and 1 lb. of sugar. Break up 1 doz. sprigs 
of mint and soak them in cupfuls of 
boiling water, In a covered bbwl, for 6 
minutes. Then strain, and add the fla- 
vored water to the ssmip. Turn In the 
Juice of 8 oranges, 8 lemons, % pt of 
strawberry juice and 1 pt, of claret 
Serve with Ice in the punch bowl, adding 
enough ice-water to dilute properly. Fresh 
mint leaves and berries should float on 
top of the bowl and in the individual 
cups. 

Maned Ale. 

Good ale, 1 qt ; rum or brandy, 1 glass- 
ful ; castqr sugar, 1 tablespoonful ; ground 
cloves, a pinch ; grated nutmeg, a idnch : 
ground ginger, a good pinch. Put the 
ale, sugar, cloves, nutmeg and ginger Into 
an ale warmer or stewpan, and bring 
nearly to boiling point Add the brandy, 
and more sugar and flavoring, if neces- 
sary, and serve at once. 

Moiled Claret 

Heet 1 pt. of claret nearly to boiling 
point, add ^ pt of boiling water, sugar, 
nutmeg and cinnamon to taste, and serve 
hot. Any kind of wine may be mulled, 
but port and claret are those usually 
selected for the purpose. 

Negus. 

Port wine, % pt ; boiling water, H pt ; 
lemon, 2 or 3 thin slices ; sugar and nut- 
meg to taste. Heat the wine in a stew- 
pan, but do not allow it to boll. Put 
the slices of lemon, a pinch of nutmeg, 
and 4 or 5 lumps of sugar, into a Jug. 
pour in the boiling water, stir gently 
until the sugar Is dissolved, then add the 
hot wine, and serve at once. 

Perry, 

A fermented liquid, prepared from 
pears, in the same way as dder is from 
apples. The reduced pulp must not be 
allowed to remain long without being 
pressed. In the cask, pory does not 
bear changes of temperature so well as 
cldtf. It is, therefore, advisable. If at 
the end of the suooeedW sumsM* It be 
In sound condition, to bottte it, when it 
will keep perfectly well. The r^ rough- 
tasted sorts of pears are prl&dpaliy used 
for making perry. They Aould be quite 
ripe, without, however, appreadUng to 
mdiownew <»* decay. The belt pmy con- 
tains about 991^ of absolute al^htfl; or- 
dinary perry, from d to 7%, Perry is 
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a very pleasanMasted and wholesome 
liquid. When bottled, champagne faahion, 
it is said to frequently pass for cham- 
pagne without the fraud being ^spected. 

Pineapple Julep. 

Pineapple, either fresh or preserved, 1 ; 
sparkling Moselle, i bottle; gin, 1 giU; 
raspberry syrup, 1 gill; Maraschino, % 
gill; oranges (Juice of), 2; crushttl ice, 

I lb. Slice the pineapple rather thinly, 
and divide each slice into S sections. Put 
all the liquids into a glass jug or bowl, 
sdd the ice and prepared pineapple, and 
serve. 

Pori. 

Prep. To warm ale or beer add bit- 
ters, 1 glassful, or q.s. Some add spirit 

Sangaree. 

One-third of wine in water, with sugar 
and nutmeg to the taste. 

Froacn.— Nothing can be more refresh- 
ing at the dinner table In hot weather 
than olaret or port wine made into san- 
garee, with proportions of water, sugar 
and nutmeg as taste shall direct, then 
frozen, with the addition of a few whites 
of egg, beaten to a froth. Send to table 
exactly as you would Roman punch. 

(ihandy Gaff. 

Equal quantities of cold ale or beer 
and imported ginger ale. Empty the bot- 
tles Into a Jug In which some lumps of 
ice have b^n broken, and serve when 
quite cold. 

!$lierry Cobbler. 

1. -rSheny, %»pt. ; orange juice, 1 tea- 
spoonful ; fine white sugar, 1 teaspoonful ; 
crushed Ice. Half ftll a large tumbler 
with Ice, pour over it the sherry and or- 
ange juice, cover, and shake well. Strain 
into another tumbler containing the sugar, 
stir well, and serve with straws. 

2. ^herry, % pt ; soda water, 1 bot- 
tle; Curaooa, 1 glassful; castor sugar, 1 
tablefl^nful; cru^ed ice. Dissolve the 
sugar In the dwrry, and add the liqueur 
and soda. Put the preparation into tum* 
Idlers ; to each add a few i»nall plena of 
Ice, and serve. Beverages this dncrlp-. 
Uon are bsuaUly dnmk throuidt straws, 

it ia jnerc^ a matt^ of ttiste. 

3— -1^ sugar, i tabl««)oonftil ; ot* 
ange, or 8 sUcaa : sheny, 2 wineglass* 
fuls. FUl duydumbbff with shaved ice, 
and wen. 

4.— To I pt good shttty add an equal 
[neasurarof Mvy syrup and <me 

lemon cut in vsiy ^||n sUcms. Allow 
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the syrup to stand a few hours ; strain 
through a sieve, and bottle for use. 

5.— White syrup, 3 pt. ; sherry, 1 qt 
Add 1 lemon, cut In thin slices. Macer- 
ate for 12 hours, and strain, 

6.. — Egg FHp.— .^herry, 1 glassful ; 1 
egg ; castor sugar, 1 teaspoonfiil, or to 
taste ; nutmeg ; crushed ice. Beat the 
egg well, add the sugar, sherry, and a lit- 
tle crushed ice, shake well until suffi- 
ciently cooled, then strain into a small 
glass, and serve. 

^otc. — ^Port wine, or any spirit, may 
replace the sherry, and the liquor used 
would, of course, give its name to the 
■ “flip." 

7. — Frappe. — ^Add 1 pt of sherry wine 
to every qt. of lemon water-ice. 

Shmb. 

Rum, ^ gal. ; orange Juice, % pt ; 
lemon juice, % pt ; lemons, peel of 2 ; 
loaf sugar, 2 lb. ; water, 2^ pt Slice 
the lemon peel very thinly and put it, 
with the fruit juice and spirit in a large 
covered jar. Let It stand for 2 days, 
then pour over it the water in which the 
sugar has been dissolved, take out the 
lemon peel, and leave it for 12 days be^ 
fore using. 

Silver Flaz. 

Gin, 1 wineglassful ; juice of ^ lemon ; 
white of 1 e^; icing sugar, 1 teaspoon- 
fid ; carbonate of soda, a pinch ; pounded 
ice. Fill a tumbler 3 parts full with 
pounded Ice, pour over this the gin and 
lemon juice, then add the white of egg, 
beaten to a stiff frot^ Shake well, then 
strain into another tumbler containing 
the icing sugar and carbonate of soda, and 
serve at once. 

Silver Sour. 

Lemon juice, 1 dessa-tspoonful ; un- 
sweetened gin, 1 wln^lassful : egg, white 
of 1 ; castor sugar, 1 teaspoonful ; crushed 
ice. Put the white of an egg Into a tum- 
bler, beat it slightly, then add the lemon 
juice, gin, sugar, and a heaped table- 
spoonful crush^ ice. Covtf , and shake 
well until sufficiently cooled, then strain 
into a small glass, and serve. 

Sloe Gin. 

1.— Half an clean, dry wh»e homes 
with sloes. . Add to each 1 oz. of crushed 
barley sugar, a Uttle noyeau, or 2 or 3 
drops of ^sence of almonds. Fill the 
bottles with good unsweetened gin, cork 
them securely, and allow them to remain 
in a moderately warm pi&tx for 3 montito. 
At the end of this thne strain the llquevir 
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throuirh fine mtislin or filtering paper un- 
til quite clear, then bottle it, cork se 
curely, and store for use. 

2,'^ockUiU . — Itelf fill a tumMer urith 
brcficen ice, pour over it H wineglassful 
each of sloe gin and unsweetened gin and 
10 drops of orange bitters, cover the top 
of the gla^ and shake It well. When 
sufficioitly cooled, strain it into a small 
glass, and serve with a small piece of 
lemon peel floating on the top. 

Solferino, 

Brandy, 1 pt. ; simple syrup, 2 pt 
Whisky Coc^EtaiL 

Half fill a tumbler with crushed Ice, 
pour over It 1 wineglassful of whisky, 15 
drops of rock-candy syrup and 10 drops 
of Angostura bitters, cover, and shake 
well, then strain into a small glas.s. Place 
a very small piece of lemon peel on the 
top, and serve. 

Note. — Bran^ cocktail may be made 
by substituting a wineglassful of good 
French brandy for the whisky. 

WUsky Sour. 

Rock-candy syrup, 1 d^sertspoonful : 

1 win^Iassful ; lemon Juice, 
and pineapple, 1 thin, small piece ; 
crushed Ice. Strain 1 dessertspoonful of 
lemon juice into a tumbler, add 1 dessert- 
spomfui of rosk-candy syrup and 1 wine- 
glassful of whisky, and a heaped table- 
spoKmful of crushed ice, and shake well. 
Strain into a small glass, and serve with 
thhi slices of orange and pineapple float- 
ing on the top. 

Note . — ^Brandy or any other spirit may 
be substituted for the whisky, the name 
belfl« changed accordingly. 

PUNCH 

Punch is a beverage made of various 
spirituous l^uors or wine, hot water, the 
acid Juice of fruits, and sugar. It is oon- 
sklered to be very intoxicating, but this 
is probably because the spirit, being part- 
ly sheathed the mucilaginous Juice and 
the sugar, its strength does not appear 
to the taste so great as it really is. Punch, 
which was almost univmxnlly dntnk 
among the middle dasses about 50 or 60 
years ago, has almost disappeared from 
our domestic tables, being superseded by 
winsL There axe many different varie- 
ties of pundi. It^is scrnietbEoes kq>t odd 
in bottl^ and nudtes a most a^eeade 
summer drink. 
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dy, of each to 1 pt (or either, alone, 
1% to 2 pt) ; and add more warm water 
and sugar, if desired weaker or sweeter. 

2. — Water, 3 pt. ; sugar, 1,^ lb. ; rasp- 
berry juifte, 1 pt : lemons, Juice of 2 ; 
1 orange ; mace, 1 blade ; dnnamon, I 
small stldc ; cloves, 8 ; claret, 1 pt ; bran- 
dy. 1 pt: French cherries, 3 oz. Put 
the cherries to soak In a little of the 
Iwandy, and afterward cut them in quar- 
ters. Crush the spices, and add them and 
the grated rind of 1 lemon and 1 orange 
to tlw sugar and water ; boU up once and 
set aside to cool. Strain the syrup and 
add the lemon, orange and raspberry 
Juices, then freeze. When part^ frozen 
add the claret and brandy ; freeze a few 
minutes longer, then mix in the cut cher- 
ries, and finish. The well whisked whites 
of 2 eggs may be worked in when the 
cherries are added, if desired Color pink 
or very light red. 

3. — Brandy, % pt ; rum, % pt ; boil- 
ing water, 1 pt. ; loaf sugar, 2 or 3 oz. ; 
1 large lemon ; ground cinnamon, a pinch ; 
grated nutmeg, a pinch. Remove the rind 
of the lemon by rubbing it with some of 
the sugar. Put the whole of the sugar, 
cinnamon, cloves, brandy, rum and boil- 
ing water into a stewpan, heat gently 
by the side of the fire, but do not let It 
approach boiling point Strain the lemon 
Juice into a punch bowl, add the hot li- 
quid. and serve at once. 

4. — Very old ale, 1 qt ; boiling water, 
1 pt ; ram, .% pt. ; whisky, M pt. ; gin, 
% pt : 1 lemon, thinly sliced ; sugar to 
taste ; ground cinnamon, a pinch ; ground 
cloves, a pinch ; grated nutmeg, a pinch. 
Pul all these Ingredients Into a large 
stewpan and bring nearly*to boiling point. 
Strain into a punch bowl, add a few 
fresh thin slices of lemon, and serve. 

Arrack Pnach, Imitation. 

Two or three preserved tamarinds, dis- 
solved in a bowl of any kind of punch, 
will Impart to It a flavor closely resem- 
bling arrack. 

Brandy. 

1. — To 1 pt. cognac brandy, % pt of 
JasEudca nun, H pt of peach brandy, 
add 2 lb. white sugar, 1 gill of lemon and 
X gill of lime Juice : mix alb well to- 
gediiH’, aiul add ioe equal tor 2 qt of 
water : cut 2 lemons hito thiii oBcos, peel 
and slice thin 1 pineapple ; add these to 
the ]^nch, and let stand, to rtpeo. and 
blmd, f<w 1 hour befmre 

2. — ^To X teaspoonful of raspberry 
^rup add X tablenpwonful of white sugar, 
X v^^laaifttl bniimly, ^ inine quan- 
tity of watftr, a tmal> pieco of lemon, 2 


t^Iosnoos, Juice of 8 4; lemons, 

yellow peel of l or 2 ; lifm» sugar, % lb. ; 
boiJ^i ;^ter, Z% pt; infuat yk hour, 
strain, tm porter. H ^ ; nun and bran- 
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sUcwi of orangie, 1 piece of pineapple. Fill 
the tumbler with shaved Ice, shake well, 
and dress the top with berries In season ; 
sip through a straw. 

3. — ^Take 3 do^. lemons, chip off the yel- 
low rinds, taking care that none of the 
white imderlying pith is taken, aw that 
would make the punch bitter, whereas 
the yellow portion of the rinds is that 
in which the flavor resides, and in which 
the cells are placed containing the essen- 
tial oil. Put this yellow rind into a 
punch bowl, add to it 2 lb, of lump sugar, 
stir the sugar and peel tc^ether with a 
wooden spoon or spatula for nearly half an 
hour, thereby extracting a greater quan- 
tity of the essential oiL Now add boil- 
ing water, and stir until the sugar is 
completely dissolved Squeeze and strain 
the juice from the lemons and add It to 
the mixture ; stir together and taste it ; 
add more, acid or nxore sugar, as re- 
quired, and take care not to render it 
too watery. "Rich of the fruit and plenty 
of sweetness,” Is the maxim. Now meas- 
ure the sherbet, and to every 3 qt add 
1 pt. of cognac brandy and 1 pt of old 
Jamaica rum, the spirit being well stlrrad 
as poured In. This punch may be bot- 
tled, and kept in a cold cellar; It will 
he found to improve with age. 

Burgundy. 

Burgundy wine, 2 oz, : orange syrup, 
1 oz. Fill a 12-oz. glass with crushed 
Ice, draw coarse stream to fill glass. Dec- 
orate with slice each of pineapple and 
orange. Serve with straws. 

Catawba. 

Lemon syrup, 1 oz. ; Juice of half a 
lemon ; Catawto wine, 2 oz. : shaved ice, 
V* glassful Mix in 14-oz. straight lem- 
onade glass. Decorate with pineapple 
and cherries. 

Chatham Artillery Punch. 

Catawba wine, 1 gaL ; New England 
rum, 1 qt ; vrtilsky, 1 qt Cut up and 
add 6 pimapples, 12 oranges, and straw- 
berried q. s., and allow to stand or draw 
one night When ready to use, 1 doz. 
Qt bottles of champagne are needed to 
give tone and bead. A Southern drink, 
which is very intasicatfnff, and should be 
avoided. 

Cider. 

Cider, iced, 1 qt ; seltzer or soda water, 
iced, 1 bottle ; brandy, 1 winegla^ful; 
sugar, g dz., or to taste; 1 lemon, thinly 
sliced, lit » all the ingradlents together 
^ 8 glass jug, and serve in small glassy 
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Claret 

1. — To a Mrge pimch bowl half filled 
with broken ice, add 2 lb. of pulverized 
sugar, 6 oranges cut crosswise Into thin 
slices, 6 bottles of claret, and 1 bottle 
of champagne ; mix well togedier and let 
stand for 1 hoiu: before using. 

2. -*-Take 1 tablespoonful of sugar, 
small slice of lemon, 2 or 3 slices of or- 
ange. Fill the tumbler with shaved ice, 
and then pour in the claret, shake well, 
and ornament with berries ih season. 
Place a straw in the glass. 

3. — ^Take tablespoonfuls of sugar, 1 

slice of lemon, 2 or 3 slices of orange. 
Fill the tumbler with shaved ice, pour 
in the claret, and shake well. 

4. — Claret syrup, % oz. ; orange, 1 
slice ; lemon, 1 slice ; shaved Ice, ^ glass- 
ful. Fill 1202. glass with coarse stream, 
stir, decorate with fruit, and serve with 
straws. 

Cold Punch. 

1. — Rum, 1 bottle ; Curacoa, 2 smalt 
glassfuls ; white wine, 1 bottle ; powdered 
sugar, % lb. ; 1 large lemon ; water, ^ 
pt. ; ice. Put the sugar and lemon rind 
into a bowl with the water ; when dis- 
solved, add the spirits, the wine, and the 
juice of the lemon. Break some ice into 
aie bowl before serving, 

2. — Arrack, port wine, water, of each 
1 pt ; lemons, juice of 4 ; sugar, 1 lb. ; 
mix. 

Cream Punch. 

Pare off the rind of four large lemons, 
and steep it for 24 hours in 1 qt brandy 
or rum ; them mix it with the juice of 
the femons, 1% lbs. of sugar, 3% pt of 
boiled water, and about 2-3 of a can of 
evaporated cream ; mix well, and strain 
the whole through a jelly bag. You may 
either use it at once, or make a large 
quantity and bottle it 

East India Punch. 

Brandy, % pt; port wine, 1 pt ; 
syrup. No. 2599, 1 pt ; lime-juice syrupi 
% pt ; seltza: water, iced, 1 bottte ; ar- 
rack, % gill; lemons, the thinly pared 
rinds of 2 ; syringa, 2 or 3 sprigs ; crusted 
ice, 1 breakfast-cupful ; sugar to taste. 
Soak the lemon rind in the brandy 
3 hours, then strain, add the rest of the 
ingredients, and serve. 

Qln PanelL. 

1.— To % pt of old gin add 

I of Maraschino, the Juice- ^ ® 
ons, and the yeUow rind of , 
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infused In the gin, 2 gills of simple syrup 
or 4 OK. of pulverised sugar, and 1 qt of 
seltser water. Mix well, and freeze to 
a semi-solid. 

2. — ^Lemon, yellow peel and juice of 1 ; 
gin, % pt.; water. 1% pt; sherry, 1 
S^assfuL 

Hot Pancli. ' 

Rum, % pt; brandy, pt; sugar, 
U n>. ; 1 lai^ lemon ; nutmeg, % tea- 
spoonful ; boiling water, 1 pt Rub the 
sugar over the lemon until it has absorbed 
all the 3 rellow part of the skin ; then put 
the sugar into a punch bowl; add the 
lemon juice (free from pips), and mix 
these two ingxiedients well together. Pour 
over them the boUlng water, stir well 
t<^ether, add the rum, brandy and nut- 
meg, mix thorou^ily, and the punch will 
be ready to serve. It is very important 
in making good punch that all the In- 
gredients are thorough^ incorporated ; 
and to insure success, the process of mbc- 
Ing must be diligent attended to. 

Iced. 

Chamiagne or Rhenish wine, 1 qt ; ar- 
rack, 1 pt ; lemons, juice and yellow peel 
of 6 ; vriiite sugar, 1 lb. ; soda water, 1 
or 2 bottles ; Ice as cream. 

Powdered sugar, 1 table^)oonful ; sweet 
milk, 2 oz. ; 1 egg ; vermouth, ^ oz. ; 
vdiisky, % oz. ; Angostura bitten^ 1 dash. 
Cracked ice to flU glass. Shake well, and 
strain in 7-oz. goblet Grate nutmeg on 
top. Serve with straws. 

MarasHifao Frait PudL 

Whole dierries, 1 qt ; Maraschino 'cor- 
dla), 2 oz. ; sliced oranges, 8 ; sliced lem- 
ons, 4 ; pineapple cubes, S oz. ; brandy, 
4 oz. ; juice of 6 lemons ; juice 6 or- 
anges; water, m gaL Sweeten and 
color to suit taste. Mix all ingredients; 
SMve from punch bowl, with the addition 
of cracked Ice, 

Milfc Twndk, 

1. — ^rai a tumbler about ^ full of 
evaporated cream, put in a tablespoonful 
of powdered sugar, about as much liquor 
Cor sherry, if preferred) as cream, then 
fin Uie tumUer with owdmd Ice and shake 
wdL - * • 

2. — Take gugar, > 1 tablespoonful ; water, 
2 mbieilioonfuls ; brandy,- 1 wlneglassful ; 
Santa Chuz rum, % wineglassful ; didved 

tumhlerfuL Fill with milk and 
mke ; vpte a litUe nutmeg on top. 

9r^YiSlaw rinds of 2 doz. lemons; ste^ 
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for 2 days In rum or brandy, 2 qt ; then 
add spirit 3 ‘ qt more ; hot water, 3 > qt ; 
lemon juice, 1 qt ; loaf sugar, 4 lb. ; 2 
nutm^, grated: boiling mlUt 2 qt Mix 
and in 2 hours strain tl^ugh a j^ bag. 

4. — Syrvp. — a. — Simple syrup, 1 pt ; 
brandy, 8 oz. ; Jamais rum, 8 oz. ; cream 

1 pt 

b. To 1 pt heavy syrup add H pt 

each of brandy and Jam^ca rum; flavor 
with 2 teaspoonfuls of an extract pre- 
pared by macerating 2 oz. of ground nut- 
me£^ in S oz. of alcohol Ihe syrup is 
first to be poured Into the glass in the 
proper qtiantlty and ordinary cream syrup 
added before drawing the soda water. 

c. — Brandy, 4 vol ; Jamaica rum, 4 
vol ; condensed milk, 1 vol ; syrup, 8 vol 

d. — Rock-candy syrup, 2 pt. ; branti^r, 
8 oz. ; Jamaica rum, 6 oz. ; cream, IH pt 

TtTorfollc. 

French brandy, 20 qt ; yellow peels of 
30 oranges and 30 lemons; Infuse for 12 
hours ; add cold water, 30 qt ; lump sugar, 
15 lb., and the juice of the oranges and 
lemons ; mix well, strain through a hair 
sieve, add new milk, 2 qt, and in 6 weeks 
bottle. Keeps well 

Orgeat Punch, 

Orgeat syrup, 12 dr. ; brandy, 1 oz. ; 
juice of 1 lemon. 

Prinoesl 

Put into a freezing can a bottle of 
sparkling champagne, 1 gill of mara- 
schino, H pt of strawberry syrup, the 
juice of 8 oranges, the yellow rind of l 
rubbed on sugar. 

Raspberry, 

As Norfolk, but using raspberry Juice 
or vinegar for oranges or lemons. 

Regent’s. 

Pare off the thin yellow rinds from 4 
oranges and 4 lemons; express the Juice 
from the same fruit and strain it ; add to 
it the yellow rinds, with 2 sticks of cin- 
namon broken up, % doz. cloves and a 
dessertspoonful of vanilla sugar Simmer 
these Ingredients very slowly for H hour 
in 1 qt of simple syrup. Express the 
Juice from 1% doz. of lemons and add it 
to the decoction. Then make a strong in- 
fusion of the finest green and add It to 
the mixture. After which add equal por- 
tions of old Janudca rum and cognac 
brandy, according to the . strength r^ 
quired. Mix all well together, strain 
throt^ a hair siev^ put It into a freezer 
and make very etfld. 
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Roman. 

French brandy, 4 oz. ; best Jamaica 
rum, 4 oz. ; extract vanlUa^ % oz. ; fruit 
acid, ^ oz.; syrup, 1 gaL 

Tea. 

1. ^trong hot green tea, lemon juice 
and cdplUalre, of each pt ; rum, 
brandy, arrack and Curacoa, of each 1 
pt ; champagne, 1 bottle. Mix and slice a 
pineapple into it 

2. — Hot tea, 1 qt ; arrack, bottle ; 
white sugar, 6 oz. ; juice of 8 lemons ; 
yeUow rinds of 4 lemons. 

Wine. 

Su^r, 1 lb. ; yellow peel of 3 lemons ; 
juice of 9 lemons ; arrack, 1 pt. ; port or 
sherry wine, hot 1 gal. ; cinnamon, ^ 
oz. ; nutmeg, t ch*. 

Whisky. 

1. — ^To 1 wineglassful of whisky add 2 
wineglassfuls of hot water and then sugar 
to taste. Dissolve the sugar well with 1 
wlneglassful of the water, then pour in 
the whisky and add the balance of the 
water; sweeten to taste and put In a 
small piece of lemon rind or a thin slice 
of lemon. 

2. — Scotch whisky, 1 bottle ; boiling 
water, 1 qt ; loaf sugar, % lb. ; the Juice 
and finely pared rinds of 3 lemons. Pour 
the boiling water over the sugar, lemon 
rinds and Juice. Let it remain until cold, 
then strain into a punch bowl. Add the 
whisky, place the bow^ln a large vessel, 
surround It with ice, cover and let it stand 
thus for at least 1 hour before serving. 

3. — Whisky, 1 wlneglassful ; lemon 
Juice, 1 dessertspoonful ; castor sugar, 1 
teasiKwnful ; orange, 1 thin slice ; pine- 
apple, 1 thin small piece; crushed ice. 
Put a heaped tablespoonful of crushed ice 
into a glass, pour over It the whisky and 
lemon Juice, add the sugar and shake well 
until sufllclently cooled. Strain Into a 
small glass and serve wltia the orange and 
pineapple floating on the surface. 

WINES AND WINE MAKING 
Wine Making. 

'Phe grapes are not removed from the 
vine until they are quite ripe. As the 
maturation not only different varieties, 
hut of the game kind, is d^ndent upon 
Uie season, no smted period cSit be toed 
^r the commencement of the vintage. 
^ grapes are ready to be gathered when 
me white kind becomes of a brovhiish 
yellow Qol«r ^ud.the red of blue very 
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drak pxuple or nearly black. Shears, 
prunli^ knives or sclssore are used U>t. 
the removal of the fruit from the vine. 

In making the finer wiiws, previous to 
being pressed, the bunches are carefully 
examined, and any unripe or damaged 
grapes are picked off and used to make 
inferior wine, or in the gathering the un- 
ripe specimens are left on the branch to 
ripen. The blue and dark varieties, when 
intended for the best wines, are, with few 
exceptions, removed from the stalks before 
being pressed: the white grapes are 
pressed with the stalks. 

Except with those grapes which produce 
wines that are likely to become vlsCous or 
ropy, the stalks are not left for any length 
of time in contact with the grape juice or 
must. There are various modes of sepa- 
rating the grapes from the stalks. One 
method consists in the employment of a 
wooden fork or trident % yd, or more in 
length. By turning this round In a 
wooden pail filled with the fruit the 
grapes become detached from the stalks, 
which are thus brought to the surface and 
removed. 

In another contrivance the separation is 
effected by inclosing the bunches In cages 
made of parrallei, wires. Inside the* cage 
there is a stirrer. When this is tumM 
by an external handle the grapes alone 
drop through the wires, leaving the stalks 
in the cage. SomeUmes the separation is 
accomplished by means of hurdles, which 
are so manipulated that the fruit only 
shall pass through the meshes. 

Previous to their being pressed the 
grapes have to undergo the preliminary 
process of bruising or crushing. This Is 
sometimes done by their being trodden un- 
der the nailed feet of men on a large 
wooden stage or platform ; at othm* times 
the men wear heavy boots, while in some 
cases the grapes are placed In a vat and 
bruised with a kind of wooden pest{& 
Sometimes they are crushed between 
wooden grooved rollers. Of all theK 
processes, the first, although the I^tst 
cleanly, possesses the advantage of not 
crushing the pips or stalks, and is thus 
free from the rtek of imping an urn 
pleasant flavor to the wine. 

There is considerable divergence in the 
statements of different writera as to the 
yield of must or Juice from rh»e grape& 
Payen says it amounts to frOm 94 to' 96^ 
of the total weight of the grape. Dupre 
and Thudichum obtahied from tluree sam* 
pies * of grapes, rei^ecti^^, 78,76%^- 
76.75% and 72.2^ Wagn» averages it 
from about 60 or.^70%. 

When a white wine Is requited, 
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bruised grape, whether of the white or rad 
variety, is at once pressed, except ^en, 
as happens with sonde kinds of fruit. It is 
kept to allow erf the development of the 
bouquet The mode of procedure is differ- 
ent when a red wine is to he prepared. 
The crushed grapes must then be kept in 
a tub or vat loosely covered over, until an 
examination of a small quantity of the 
juice sboa^ it has acquired the necessary 
color. For it to do this sometimes takes 
from 3 to 4 da3r3 to a month. 

During this period alcohol has been , 
formed in the pulp, and this, with the tar- i 
tarlc arid of the ^it has dissolved out 
the coloring principle of the grape. Great 
care is necessary at this stage to prevent 
the too long exposure of the crushed and 
fermenting fruit to the air. 

Wine presses are of various patterns. 

In many wine-making establishments 
iron presses have siq>planted wooden ones, 
over which they posses die advantages of 
greater cleanUness and non-absorptlon of 
the musL The wine press In general use 
in the Gironde consists of a tall, round 
basket, made of perpendicular laths. The 
fruit is placed in dils basket, and upon 
the fruit a wooden block, to which a screw 
is attariied ; a nut worlu upon the screw 
from above downward and preset the 
wooden block upon die fruit, the liquid 
from whlrii is forced out through the laths 
and collected. 

In the manufacture of champagne and 
some- red wines, very powerful presses are 
employed, but these possess the objection 
of {messing the fixed oil from the pips and 
an unpleasantly tasting juice from the 
stalks, and thereby damaging the product. 
In some establishments centrifugal ma- 
chines have been used, not only with the 
result of ylehilng a better wine, but of 
effecting a consi^rable gain in time and 
labor. 

The must, being received into proper 
receptacles, next undergoes the vinous fer- 
mentation. In the case of white wines the 
^ must is k^t separate, from that subse- 
’ quently procured by sulnnlttlng the husks, 
pipe and stalks to additional pressure, 
and is sold as the first or superior wine. 

But with red wines the hi&sks (and in 
some eases the marc) are thrown bito the 
fesmenting vat, by which means the wine 
aoQUirra an additional amount of coloring 
matter. In this case, when die completed 
wine is drawn off, 4hs busks are again 
pressed, and die wine so obtained a^ed 
to the^^first Instalment As the tannic arid 
Is derived from the skins seeds of the 
gim^ nr!nas;isreperedJir ibis manner usu- 


ally contain a considerable amount Of this 
substance. 

The fermentation is conducted in differ- 
ent countries at different temperatures, 
and, of course, with different results. 
When must Is fermented at 15 to 20» C. 
(59 to eS" F.) It yiehte a wine strong 
In alcohol, but wanting in bouquet j while 
if the fermentation be carried on at 5 to 
15® C. (41 to 59® F.) the product will be 
a wine rich In bouquet, but poor in al- 
cohol. 

The wines of Spain, the south of 
France, Austria and Hungary are pro- 
duced at the higher temperature, and those 
of Germany, for the most part, at the 
lower one. The fermentation is carried 
on In large wooden vata: In some places 
vats of sandstone or brick tre used for 
this purpose. The fermentation of white 
wines, such as those of the Rhine and 
Gironde, is effected In new and perfectly 
clean casks or hogsheads, the bungholes of 
which are left open to allow the escape of 
the carbonic acid. Opinions differ as to 
whether air should be admitted or not 
during fermentation. The process Is un- 
doubtedly quickened if the must be 
aerated. The aeration Is sometimes per- 
formed by a bellows fitted with a rose 
nozzle, During the operation of blowing 
in the must is to be kept at a low tem- 
perature to prevent the volatilization of 
the bouquet When the opposite method 
followed various devices are in use for 
excluding the air, or at any rate an exciess 
of it In some cases the vat being pro- 
vided with a suitable Ud, has a hole or is 
arranged with a tube for the escape of the 
carbonic acid. Koles and Bamberger ac- 
complish the same end, without letting in 
the external air, by means of a glass tube 
bent twice at right angles ; one Umb of the 
tube passes through the bunghole into the 
wine, and the other. or outer limb into a 
v'esset of water. In another contrivance 
the lid of the vat is fitted with a valve, 
which, opening only outward, allows of 
the exit of the carbonic arid. 

Red wines are fermented in large and, 
In most cases, open vats, fitted in the In- 
side with perforated shelves, which, being 
below the surface of the liquid, prevent 
the hu^ rising to the top and setting up 
acetous fermentation. After the comple- 
don of the fermentation of Burgundy 
wines, in some places it ^ the filthy cus- 
tom for men to enter the vat and by their 
vigorous movements to mix the contents. 

ft is satisfactory to learn that tills par- 
tlcula:^ objectlonatfie practice ia getting 
aomevHiat into dlauae. 

Hie length' of time naefaaafT^ fbr the 
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completion of the fermentation varies 
vrith Uie locality, the temperature of the 
apartment Md- with the quality of the 
wine required. In France, for the ordi- 
nary descriptions of wine, it generally 
takes from 3 days to 1- week, and in Gct- 
many from 1 to 2 weeks. With the finer 
kinds of wine It occupies 4, 5 or 6 weeks. 
The progress of the fermentation may be 
estimated from the specific gravity of the 
liquid, since as ' the fermentation proceeds 
and the sugar is undergoing conversion 
into alcohol, the wine of course becomes 
more attenuated and Its specific gravity 
diminishes. It has been calculated that 
one-half per cent, of the alcohol present 
in the wine escapes during fermentation, 
as well as a considerable quantity of car- 
bonic add. An apparatus has been in- 
vented for collecting these products by 
causing them to pass into water by medns 
of a hydraulic bupg. 

When the fermentation Is over the wine 
is run into casks, any sediment, such as 
lees or yeast, being left behind in the fer- 
menting vessel. It Is most important that 
the cas^ used for this purpose should be 
absolutely clean. Before a cask Is used 
a second time It should be thoroughly sul- 
phured. 

Those wines which contain a large 
amount of alcohol are sometimes allowed 
to remain In the fermenting vat until they 
have . cleared, but weak wines are imme- 
diately drawn off Into the cask to prevent 
the setting in of the acetous fermentation. 
The casks must be filled to the bungholes. 
A second or minor fermentation takes 
place in the wine when In the cask, dur- 
ing which tartar or bitartrate of potash 
is deposited on the sides of the cask and 
yeast at the bottom. This second fermen- 
tation should be allowed to go on at a 
low temperature, 6 to 10® C. (41 to 
50® F.), and at a slow rate. In some 
cases It Is made to extend to 3 or 6 
months. 

When the second fermentation is over 
the casks are filled to the bunghtde and 
securely dosed, or the wine is at once 
^awn into fresh casks to be stored. In 
these it remains closely bunged up until 
niore tartar Is deposited, after which it 
"Mty be racked off Into bottles or casks. 
When wine is to be stored for any Imgth 
of Ume It necessary to repeat the rack- 
ing off frequently. Racking is peifcmmed 
by meaiu of a siphon insert^ in the bung- 
bole or by a cock suitably fixed In the 
cask. If the radced wine Is not perfectly 
clear, It Is fined by the addition of isln- 
klasif previously softened by soaking in a 
stnall quanUty of wine. After the addi- 
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tion of the isinglass the cask Is then filled 
to the bunghole, closed and remains un- 
disturlwd for about 6 weeks, and if, at the 
end of' that time, it is' not p^ectiy bright 
it is made to undergo a second racking. 
In wine-making countries blood and solu- 
tion of glue are sometimes used for fining 
red wines which contain much tannin. 
Milk is also occasionally employed for the 
same purpose. The racking should be per- 
formed in cool weather and preferably in 
the early spring. 

The manufacture of champagne diffo’s 
in its details from that of the so-called 
still wine. The b^t wine is made from a 
black grape of very fine quality, knovm 
as the ^oirien, or Pineau, and grown in 
the champagne district None but the 
best selected grapes are used ; all those 
that are rotten, unripe or in any way un- 
sound being rejected. The grapes are 
gathered when they have attained their 
greatest size. The vintage commences 
early in October. To prevent the Juice 
being colored by the skin of the grape, the 
fruit is submitted to pressure as quickly 
as possible after being gathered Very 
powerful machines are employed for this 
purpose, since the champagne grape, un- 
like other varieties, is not pr^ously 
crushed. Great care is taken to apply the 
pressure evenly and to conduct the opera- 
tion with all expedition, for if this ex- 
ceeds 2 hours the must will be colored. 
The grapes are sometimes pressed 4 times. 
In good seasons the must- obtained from 
the different pressings is mixed together. 
In middling ones the first yield is kept 
for making the best wines, nor is the 
fourth mixed with the other two. The 
light-colored must is first conveyed into a 
large vat, where is remains for 6, 12 or 18 
hours, according to the temperature. 

At the end of this time certain vege- 
table matters that would damage the taste 
of the ensuing wine, as well as render it 
liable to a second fermentation, become 
deposited Directly the must has cleared 
it is run into small barrels of 2,000 1. 
capacity, which It undergoes fermenta- 
tion. Sometimes the clearing of tbcyuloe 
is accompli^ed by flltTadon ; at o^ers, 
when the weather is warm and feimerita- 
tion sets in so rapidly as tk> 1 to' allow the 
impurities to subside, it is run into casks 
filled Vrith the fumes frdni burning sul- 
phur. By this mean^ the exces^ve fer- 
mentative action Is arrested and Su01cl«ft 
time is given for the dregs to settle. The 
juice having been made cl^ by eith^ 
the above methods Is drawn into bafrtls, 
which are arranged in rows m the 
The barrels are filled to the bufig, the 
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froth which Is framed durli^ the fermenta- 
tion flowing out at the buni^oies. In some 
wine-makiiig establishments the bairels 
are tightly bunged up, there being previ- 
ous added to the contents 1% of brandy. 
The casks are opened at the end of Decem- 
ber and the wine fined by means of isin- 
glass, this opraation being conducted at the 
lowest possible temperature. It, at the end 
of a fortnight, it has not become brljdit, it 
is l^t for another fortnight, and then, if 
not clear, it undergoes a second flntr^. 
The fining process must be used with cau- 
tirai ; when overdone It diminishes and 
fre<)ue9it]y stops the activity of the subse- 
quent fermentation. To obviate this the 
wine should be judiciously exposed to the 
a^ and a minute quantity of yraust added 
to eaf^ hogshead before it is bottled. 

When the wine has cleared, before being 
bottled, cane sugar is added to it, since the 
quantity of undecomposed natural sugar 
in the wine is not sufBcient to furnish the 
requisite amount of carbonic-acid gas, the 
ingredient to wfai^ champagne owes its 
effervescent properties. 

Champagne bottles constitute a very 
considerable Item In the trade expenses of 
the wine maker. He pays the manu- 
facturer 28 francs a hundred for them, 
and some wine makers give orders for as 
many as from 50,000 to 250,000 at a time. 

The bottles as th^ arrive are examined 
by an experienced person, and those which 
contain flaws of any kind, or are not pei^ 
fecUy new, symmetrical and strong, are re- 
jected. Th^ average atmut 10%. The 
bottles are required to be as nearly as pos- 
sible of uniform weight and thickness. 
The Inside ci each bottle Is scrubbed by 
means of a revolving hair brush and clean 
water. Aft^ being drained, the boUtes 
are rinsed with 90% alcohol and closed 
Mrith an old, but dean cork. They are 
thus ready, when required, for filling. The 
wine maker also expends a large amount 
of mon^ in the purdiase cl corks, which 
must be of the and soundest dMcr^ 
tion. It has been found to be very false 
economy to use inferior kinds. The wine 
being drawn Into botUes to a height of 2 
or 3 Inches irom the top of the neck, the 
bottles have next to be corked, the ooric 
being secured in the botUe by a small Iron 
band, called an ografAr All .these, opera- 
tiigavi have to. be p^rasned deftly and 
rapkfijr by expei^tenced wrakmea With 
what 8pee(9 th^ are aeeompUsbed may be 
ima g ined Xfpm the fact that an ntettsr of 
5 rnorimm who (hvide the labor, wiU 
bottle Had eorit 1,200 to 1,600 botUes 
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in 1 minute. The corking, etc., finished, 
the bottles are next placed on their Bides 
and stacked in cellars or caves, each stack 
being supported by thin laths." 

As the summer approaches, the wine be- 
gins to show signs of fennentation, which 
increases with the hot weather. When 
the fennentation reaches such a stage as 
to cause the wine to occupy the previously 
unfilled QKice In the neck of the bottle, a 
large number of bottle begin to burst, 
as well as to leak; and in some years as 
much as 30% of the wine Is Irait from 
these causes. Two courses, each of which 
requires to be promptly adopted, are open 
to the wine maker under these circum- 
stances. Either he must remove the wine 
to a cooler cellar or uncork the bottles. 
Sometimes, if the breakage, or casse, as It 
Is termed, has not exceeded 7 or ^ by 
thsa time August is reached, he takes the 
chance of further loss lets the wine 
remain, for with the fall in temperature, 
which usually occurs in Septemhra and 
October, the energetic action of the wine 
ceases and the brekage also. 

The leaky and broken bottles are then 
removed from the sound ones, which are 
restacked and left until a yeas^ sutetance 
has discontinued depositing upon their 
lower sides. The bottles are kept In this 
condition imtil required for sale. Before, 
however, they are in a fit state for the 
purchaser, the yeasty matter has to be 
removed and cbe wine to be liqueured. 
The yeast is got rid of as follows : The 
bottles are placed necks downward, on 
perforated shelves arranged in rows. A 
workman then seizes a bottle, and bolding 
it in the inverted position, by a dexterous 
movement discharges the yeast from the 
side and brings it down upon the cork. 
This operation, which extends over some 
weeks, has to be repeated from time to 
time, until the supernatant wine is quite 
clear. The bottles are Uien very cau- 
tiously removed from the cellars to the 
corkii^ and Qring-down rooms, when they 
come into the hands of a workman called 
a disgorger. The dUgorger, holdii^ the 
bottle stlU neck downward, proceeds to 
liberate the cork by elipplng off the 
opro/a, and when the eork is 3 parts out 
he quickly inverts tl^ bottle* The oork is 
then fortdUy ejected ■with a Iraid report 
by the frod^ which earriee with it die 
gmtmr part of the yeast and. other solid 
matters, what remains of these being got 
rid of tqr the workman working his flngtf 
round tlm nedE of the bottle, whereby they 
are detached and frarced out by the still 
r^ing froth. The worionan ibsn places 
bis thiunb over the mouth of tbo bottle. 


dally, ^hqtUei pasdhi^j^irough aS hands 

( 260 ) 





Beverages — AkohoUc 


(Wine) 


which i8 afterward temporarily closed 
with an old corh. 

The liauew, which is next to be added, 
is of very varied composition, as almost 
every champagne maker has his favorite 
and special preparation. 

The best liqueurs are made of some 
choice wine, mixed with the purest cane 
sugar. The inferior kinds consist of a 
mixture of 90% alcohol, sugar and some 
flavoring materlaL A certain measured 
quantity ot the liqueur is added to each 
bottle of wine. The bottle Is then cork^ 
wired, tied down and washed and the cork 
covert with tinfoil and labeled. It Is 
then ready for sale and export It some- 
times happens htat after the previous 
round of operations has been gone through 
the champagne becomes turbid and a mi- 
nor second fermentation sets in. In this 
case it is made to undergo a repetition of 
the processes already described. It Is a 
desideratum with every champagne maker 
that when the bottle is opened for its con- 
tents to be drtmk, the removal of the 
cork should be accompanied with a full, 
deep and distinct report When, instead 
of this, the report is short and sharp and 
resembles a popping noise, this is owing to 
the space between the liquid and the cork. 
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filled with the gas, being too small. When 
the gas escapes with a hlssi^ noise, it is. 
because the cork fits the neck of the bottle 
unequally or has not been driven in In a 
perfectly straight direction. The gwjd 
name of any maker would be seriously 
damaged were he to send out champagne 
liable to comport itself In this manner. 
He therefore spares no expense in proyid- 
Ing himself with the very best and sound- 
est corks. The best way to prevent the 
escape of the gas from the bottle Is always 
to keep the bottles lyii^ on their sides. 

All effervescing wines are manufactured 
In a similar manner to champagne. 

Since the alcohol in the wine is derived 
from the sugar contained In Uie must, it 
would seem that the sweetest and ripest 
grapes should yield the strongest product. 
When the decomposition of the sugar has 
been complete, this will be the result ; but 
it frequently happens that, owing to an 
insufficiency In the must of the protein 
compounds which nourish the yeast cells 
(the tonUa cerevisiae), by the agency of 
which the fermentation is accomplished, 
the whole of the sugar Is not converted 
^ into alcohol, in which case a sweet wine 
will be produold, or the sweetness may be 
due to the alcohol formed stopping the 


Table Showing the Quantity of Alcohol in Wine. 

Alcohol of 


Port; 

Weakest 

Mean of 7 samples 

Strongest 

White 


Names, etc. 


Sheny : 

Weakest 

Mean of 13 wines, excluding those very long kept in cask 

Strongest 

Mean of 9 wines long kept in cask in the East Indies 

Madre da Xeres 

Madeira : 

hong kept in cask in the East Indies — strongest 

Long kept in cask In the East Indies — weakest 

TenerilTe (long in cask at CJalcutta) 

Cercial 

Lisbon (dry) - 

Shiraz , . 

Amontillado 

Claret (a first growth of 1811) 

^teau-Latour <a first growth of 1825) 

Rosan (Second growth of i825) 

Ordinary Claret (Vln Ordinaire) 

Rlvesaltes 

Mahnsley ' 

Hudeshrimer, first quality. 

WttJeshelmer, InC^or 

HambadhtTi superior* quall^. 


0.7937 per 

Proof spirit 

cent by 

per cent 

weight 

by volume. 

. 14.97 

31.31 

. 16.20 

34.91 

. 17.10 

37.27 

. 14,97 

31.31 

. 13.98 

30.84 

. 15.37 

3a59 

16.17 

35.12 

. 14.72 

31.30 

. 16.90 

37.06 

. 16.90 

37.06 

. 14.09 

30.86 

. 13.84 

30.21 

. 15.45 

33.65 

. 16.14 

34.71 

. 12.95 

23.30 

. 12.63 

27.60 

. 7.72 

16.95 

7.78 

17.06 

7.61 

16.74 

8.99 

, 18,96 

9.31 

23.35 

. 12.86 

;».i7 

8.40 

. 18.44 

. 6.M 

15.19 

7.35 

16.15 
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fermentation before all the sugar had been 
decomposed or to an excess of glycerine. 
If, on the other hand, the. grape Juice Is 
rich In albuminous matter, but poor in 
sugar, the consequent wine will be what 
Is termed a dry one. Su^ are the red 
wines of France and the Rliine. 

According to Wagner, red French wines 
cotaln 9 to 14% by volume of ah»hol; 
Burgundy, 9. 10 and 11%; Bordeaux, 10, 
11 and 12%. Other French wines con- 
tain 8 to 10%; the wines of the Palati- 
nate, 7 to 9.5%; Hungarian wines, 9 to 
11%. Champagne contains 9 to 12% ; 
Xeres, 17% ; Madeira, 17 to 23.7%. 

In addition to ethyiic alcohol and 
water, which, as shown In the previous 
table, vary largely In the proportions in 
which they are present In different kinds 
of wine, most wines contain the following 
inibstances : Propylic, butylic, caprylic 
and caproic alcohols; acetic and enanthlc 
ether; grape sugar (dextrose and levu- 
lose) ; ^ycerine ; gums ; pectin ; coloring 
and fatty substances ; protein bc^es ; car- 
bonic add, ordinary aiul levo-tartaric and 
racenlc acids ; citric acid ; malic add ; tan- 
nic add ; acetic acid ; lactic add ; succinic , 
acid; oi^nic and inorganib salts. 

Of UiMe the propylic and butylic, ca- 
prylic and caproic alcohols, the eth^s, 
the glycerine, the carbonic, acetic, lactic 
and succinic adds are pr^uced during 
fermentation, the remaining substances 
^ing original constituents of the grape 
juice, which also contains bitartrate of 
potash, but this being insoluble In weak 
spirit is thrown down or deposited as the 
conversion of sugar Into alcohol proceeds. 

In its crude condition It Is known as ar- 
gol and is the source of cream of tartar 
and tartaric add. As a result of its for- 
mation In the grape a considerable amount 
of the free acW is removed from the fruit 
This is why wine made from grap» Is so 
much superior and keeps so much better 
than that manufactured from fruits that ! 
abound Instead In citric and malic adds. i 
These latter require yie addition of laige 
quantities of sugar to disguise their acid- 
ity, a proceeding which frequently gives 
rise in them to a secpnd fermentation and 
often to the consequent formation of 
*acetic «eld. The acetic ether in wine Is 
produced by the inu|;da| reaction of acetic 
add and etlQrllc a^hoL Neubaner, dls- 
senttag from and Thu iftdiu m, says 

the enanthlc ether is the eonsUtuent to 
which wines owe their bouquet He re- 
gards this ether as a combination of vari- 
ous suliitances of which caprylic and ca- 
prolc ethers are the most intoortant 
Their hpfmadon It telleved to take place 


partly during and partly aftd fermenta- 
tion^ The rest of the non-volatile con- 
sUtqents, such as the sugar, the gum, the 
protein bodies, coloring matter, inorganic 
salts, etc., which remain behind when a 
wine Is evaporated to dryness, constitute, 
with a certain quantity of substance the 
composition of which has not been, defined, 
the extractive matter. 

The amount of extractive matter in 
wines varies as greatly aa from 1 to 20%. 
This difference occuj^ even in wines of a 
similar character and from the same dis- 
trict Thus in Rhine wines it ranges 
from 10.6 to 4.2%, in the Palatinate 
wines from 10.7 to 1.9%, in Bohemian 
wines the mean is 2.26%, In the wines of 
Austria 2.64% and in those of Hungary 
2.62%. It is highest in sweet wines. In 
many adulterated wines, as the extractive 
matter is either very small or sometimes 
altogether absent, it has been proposed to 
employ the estimation of its amount in a 
wine as a test of its genuineness or the 
reverse. 

Light wines owe their color, varying 
from pale yellow to brown, possibly to 
oxidized extractive matter or to the cask. 
The color of red wine is due to the action 
of its free tartaric acid on a blue sub- 
stance residing' in the skin of the grape. 
This body, which is known to wine makers 
as wine blue, and which bears a great re- 
semblance to litmus, In turning red when 
acted upon by acids, was named oerwcyan 
or oenoct/amin by Mulder or Maumene. 
It is insoluble in water, alcohol, ether, 
olive oil and oil of turpentine, hut Is dis- 
solved by alcohol containing small quan- 
tities of tartaric or acetic acid. Glycerine 
was found to be a normal constituent of 
w'ine by Pasteur in 1859. As the wine 
matures the glycerine disappears. In 
Austrian wines Pohl found 2.6% of glyc- 
erine. In some wines It reaches 3%, but 
in most it seldom exceeds 1%. In old 
wines it exists only in veiy small quan- 
tity. 

Imitation WinM. 

1. — From ripe saccharine fruits. — ^Take 
of the fruit, 4 to 6 lb. ; clear soft water, 
1 gaL ; sugar, 3 to 5 lb. ; cream of tartar 
(dissolved to boiling water), oz. ; 
brandy, 2 to 3%; flavorl^ as required- 
If the full proportions of milt and sugar 
are used, the product will be good without 
the brandy, but better with it; 1% |b. 
raisins may be substituted for each pound 
of sty^ar. 

In the above manner are made the fol- 
lowing wtoM ; Gooseben^ ,wtoe, <nirrsnt 
wine (red, white or bUw, ntlged iruh 
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wine (currants and gooseberries or black, 
red and white currants ; ripe biack heart 
cherries and raspberries, equal parts), a 
good family* wine ; cherry wine, colepress 
wine (from apples and mulberries, equal 
parts), elder wine, strawberry wine, rasp- 
oerry wine, mulberry wine, whortleberry 
or bilberry wine; blackberry wine, dam- 
tiOTi wine, morella wine, apricot wine, 
apple wine, grape wine, etc. 

2. — From dry saccharine fruit (such as 
raisins). — Take of the dried fruit, 4% to 
V H lb, ; clear soft water, 1 gaL ; cream 
of tartar (dissolved), 1 oz. ; brandy, 1% 
to 4^ Should the dried fruit employea 
oe at all deficient in saccharine matter, 2 
to 3 lb. of it may be omitted, and half mat 
quantity of sugar or two-thirds of raisins 
added. In the above manner are made 
date wine, fig wine, raisin wine, etc. 

3. — FVom acidulous, astringent or 
scarcely ripe fruits or mose which are de- 
ficient In saccharine matter. — Take of me 
picked fruit 2% to 3V4 lo. ; sugar, 3% to 
5% lb, ; cream of tartar (dissolved), H 
oz. ; water, 1 gal. ; brandy, 2 to 0%. 

In the above manner are made goose- 
oerry wine, buUace wine, damson wine. 

4. — From footstalks, leaves, cuttings, 
etc. — By infusing them In water. In the 
proportidn of 3 to 6 lb. to the gaL, or q, s. 
to give a proper flavor, or to form a good 
saccharine liquid, and adding 2H to 4 lb. 
of sugar to each gallon of strained liquor ; 
1% Ib. of raisins may be substituted for 
each pound of sugar. 

In the above manner are made grape 
wine (from the pressed cake of grapes), 
English grape wine, rhubarb wine (from 
garden rhubarb), celery wine, etc. 

5 “From saccharine roots, and stems of 
plant8.T— Take of the bruisea, rasped or 
sliced vegetable 4 to 6 lb. ; boiling water, 

1 gal. ; Infuse until cold, press out the 
liquid and to each gaL add of sugar 3 
to 4 lb. ; cream of tartar, 1 oz. ; brandy, 2 
to 5%. For some roots and steins me 
water must not be very hot, as they we 
thus rendered troublesome to press. 

In the above manner are made beet- 
root wine, parsnip wine, turnip vrfne, etc. 

6.--From 'flowers* spices, aromatics, etc. 
—These are prepared by infusing a suffi- 
cient quantity of the bruised ngredient 
for a few df^s in any simple wine (as 
that from sugar, hon^, raisins, etc.), 
after the active fermentation is comijlete, 
or, at all events, a few weeks before rack-. . 
log them. 

In the above manner are made clary 
^*he (muscatel) (from flowen(, 1 qt to 
gaJlonXi cowslip wine (from flowers, 

' qt to the gallon) ; ekter flower wine 
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(flowers of white-berried elder, % pt.; 
and lemon juice, 3 fi.oz. to the gallon) ; 
ginger wine (114 oz. ginger to the gal- 
lon) ; orange wine (1 doz. sliced oranges 
per gallon) ; lemon wine (juice of X2' and 
rinds of 6 lemons to me gallon) ; spruce 
wine (% oz. of essence of spruce per 
gallon) ; juniper wine (berries, % pL per 
gallon) ; peach wine (4 or 5 sliced and 
me stones broken, to the gallon) ; aprijx)t 
w^ine (as peach wine, but with more 
fruit) ; quince wine (12 to the gallon) ; 
rose clove gillyflower, carnation, lavender, 
violet, primrose and omer flower wines 
(distilled water from me flowers, pt., 
or flowers 1 pt. to me gallon) ; mixed 
fruit wine ; pineapple wine ; cider wine ; 
elder wine ; birch wine (from the sap, at 
me end of February or beginning of 
March) ; sycamore wine (from me sap) ; 
malt wine (from strong wort) ; and the 
wines of any of the saccharine jui(^ of 
ripe fruit. 

7.— From saccharine matter. — Take of 
sugar 3 to 4 lb. ; cream of tartar, % cn. ; 
water, l gal. ; honey, 1 lb. ; brandy, 2 to 
4%. A handful of grape leaves w cutr 
tings, bruised, or 1 pt of good malt wort 
or mild ale may be substituted for me 
honey. Chiefly used as me basis for 
other wines, as it has little flavor of its 
own. 

In all me preceding formulae lump 
sugar is intended when the wines are re- 
quired very pale, and good Muscovado 
sugar when this is not the case. Some 
of me preceding wines are Improved by 
substituting good cider, perry or pale ale 
or malt wort for a whole or a portion of 
the water Crood porter may also be ad- 
vantageously used in this way for some 
of me deep-colored red wines. When ex- 
pense is no object, and very strong wines 
are wanted, me expressed juices of the 
ripe fruits, wim me addition of 3 or 4 
lb. rf sugar per gal., may be substi- 
tuted for me fruit In substance and the 
water. 

Management of Wine. 

The rema’'ks arranged und«r. mis head- 
ing are mow particularly intended for the 
use of me maker, me dealer and the pri- 
vate individual, as mose which precede it 
are for the wine maker. 

Age.— The sparkling wines are in their 
prime in from 18 .to 30 months after the 
vintage. Thin wines of inferior growths 
should be drank within 12 or 15 m^ths 
and be preserved in a very cool ceHm'* 
Sound, weU fermented, full-bodied ^U1 
wines are improved by age, with reost^ 
able, limits, prwided be lOe- ' 
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s^ed &oin the air and stored In a cool 
place having a pretty unifonn tempera* 
ture. 

Acid Taste of Wines, To Remove , — 
Neutralize the excess of add by pow- 
doed chalk. 

Ages of Different Wines When at 
Their Prime. — ^The a|^ named below for 
each wine will be fovmd to be that at 
uddch It possesses Its fullest flavor and 
when it will be best to drink it : 
Port, 20 years ; Madeira* 10 years ; 
Sherry, 10 years; Red Madeira, 6 years; 
Maddra-Halmsey, 5 years ; CaUavella, 

4 years; Mala^, 3 years; Muscatel, 
3 years ; Red Hermitage, 20 years ; 
White Hermitage, 20 years ; RousiUon, 20 
years ; Rlvesaltes. 20 years ; Banyuls, 20 
years ; C^llioure, 15 years ; Salces, 10 
years ;■ La Palme, 10 years ; Sigrean, 8 
years ; (^arcassone, 8 years ; Beziers, 8 
years ; Lunel, 8 years ; (^mpagne, 6 
years ; Montpellier, 5 years ; Frontlgnan, 

5 years. 

Alcoholirinp.— Alcohol is frequently 
added to weak or vapid win^ to Increase 
their strength or to promote their preser- 
vation. In Portugal one-third of alcohol 
.Is commonly added to ix>rt before shipping 
it to England, as without this addition It 
generally passes into the acetous fermen- 
taUon during the voyage. A little alcohol 
Is alsa usually added to sherry before It 
leaves Spain. The addition of alcohol to 
wine injures Its proper flavor, and hence 
it is (dtiefly made to port, sherry and other 
wines whose flavor is so strong as not to 
be easily injured. Even when alcohol is 
added to wln^ of the latter description 
they require to be kept for some time to 
recover their natural flavor. 

. .BottHng. — ^The secret of bottling wine 
with success consists in the exercise of 
care and cleanliness. The bottles should 
be soimd, dean and dry, and free from the 
least mustiness or other odor. The corks 
should he of the best quality, and imme- 
diately before being placed in the bottles 
should be compressed by means of a cork 
squeezer or of one of the numerous ma- 
chines made for tbk purp<^ For su- 
perior or very delteate win« the corks 
are sometimes {srepared by placing them 
in a copper or tub^ covering them with 
wei^ts to keep them down* and then 
pouring over ti:^ bothiig water, holding 
a little peariaah In solution In this li- 
quid. Oiitjf are allowed to rrinaiu for 24 
hotna, when they are well stirred about In 
the Uqtddr drained and relinmeraed Jbr a 
second M houm in hot water, aftn* whldi 
th^ am well wadied and soaked in sev- 
sral sueeearive portions of dean and 
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warm rain water, drtdned, dried out of 
contact with dusi put into paper bags 
and hung up In a dry place for use. Many 
wine merchants, however, disapprove of 
this course and merely dip the corks In 
clean cold water before Inserting them in 
the bottles. The wliie should be clear and 
brilliant, and if it be not so, It must un- 
dergo the process of fining before being 
bottled. The bottles, corks and wine being 
ready, a fine clear day should be prefer- 
ably chosen for the bottling, and (he 
utmost cleanliness and care diould be ex- 
ercised during the process. Great caution 
should also be observed to avoid shaking 
the cask, so as not to disturb the bot- 
toms. The remanilng portion that cannot 
be drawn off clear should be passed 
through the wine bag, and, when bottled, 
should be set apart as inferior to the 
rest, or the less are collected In a cask 
kept for the purpose, and the clear wine 
resulting from their subsidence Is used 
for filling up casks about to be fined. The 
coopers, to prevent breakage and loss, 
place each bottle, before corking it, in a 
small bucket or boot having a bottom 
made ol soft cork or leather, which Is 
strapped on the knee of the bottler. The 
bottlers seldom break a bottle, though they 
flog in the corks very hard The bucket 
or boot is now very largely supplanted by 
Gervalse’s corking machine, an apparatus 
which first submits the cork to great pres- 
sure and then immediately afterward 
drives It firmly into the neck of the bottle, 
in which, owing to Its subsequent expan- 
sion, it fits very closely and perfectly. 
When the process of bottling is complete 
the bottles of wine are stored in a cool 
cellar on their sides, but on no account in 
an upright position. Sometimes they are 
placed in damp straw or In sweet, dry 
sawdust or sand. 

Cellaring . — ^A wine cellar should be dry 
at bottom and either covered with good 
har^ gravel or be paved with flags. Its 
gratings or windows should ojwn toward 
the north, and It should be sunk suffi- 
ciently below the surface to Insure an 
equable tonperature. It should also be, 
sufficiently removed from any public thor- 
ou^are so as not to suffer vibration from 
UK passing of carriages; Should it not 
be in a i^Uon to maintain a regular 
temperature, nrrangementa idumld be made 
to apply artificial heat in winter and 
proper vratilatton In summer. The tem- 
perature should range from 65 to F. 
For Burgundies the former temperature Is 
the more suitable ; for ports sherries and 
strong wines the latter tenq;>entture^ 
dariflmtim of *Wins$^^ the wine is 
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not clear and bright after racking it is 
necessary to clarify It, There are many 
causes which Interfere wiUt the proper 
brightness of wine, such as changes of 
temperature, in careless racking and 
others. Some wines clear themselves, so 
that clariilc&tlon need not be resorted- to. 

A great many diflrent substances have 
been employed in clarification. Many of 
that so^jalled darlftdng powders are noth- 
ing but dried blood albumin. Isinglass or 
fish glue is one of the best agents for clari- 
fication. It is dissolved in water until 
ilttle more fluid than molasses. Gelatine 
prepared from bone Is also used and may 
be obtained In sheets or in small pieces 
and sometimes in tablets. It is one of the , 
best agents that can be used In clarifying 
and is especially valuable for clarifying 
wnlte wine. After wine has been claimed 
with the gelatine it should be racked after 
standing a short time. Blood albumin 
affords a cheap and efiOCient means of 
clarifying the wine in large quantities A 
gallon of blood beaten up with a gallon of 
the same kind of wine which it Is desired 
to clarify will clarify 200 gallons of wine. 
Great care should be taken to have the 
blood fresh, as otherwise It Is sure to in- 
jure, if not entirely destroy, the wine. It 
IB especially successful in clarifying new 
wine. In case the wine loses a portion of 
its color it'can be readily restored by an 
addition of the usual coloring matters. 

Milk is used to swne extent in place of 
i the blood, but it is not as reliable. If the 
wine ia of great value, the Whites of eggs 
afford the best means of clarifying It, and 
should be used in all cases where expense 
is not an object. No pains should be 
spared to see that the eggs are entirely 
fredi, as otherwise the wines would, be 
destroyed. The whites of the eggs are 
particularly efBcIent for white wine. The 
proper proportion Is 1 egg per 10 gal 
They should be beaten up with a small 
portion of wine with an egg-beater before 
adding to the wine. Gum arable Is also 
used, but Is not as good as the white of 
egg or blood, salt, alcohol and tannin 
and many other substitutes have been 
i used with varying success. The ones al- 
ready mentioned will give the best satis*^ 
iacUon. 

YeUow WMta Wlnek— The yellow color 
of vdfite wines fWiquently stands 
way of their ready sale. It Is removed by 
the blood allminln receipt given under 
olarlftcatton Idwve. The rec^pt given 
tuider clarification of wines can also be 
taed to tndng white wine whldi 
turned yellow back to Its normal color, 

Eatfiiy flavor of Winea.— This defect 


In wines is apt to interfere seriously With 
their sale, as the taste is particular^ dis- 
agreeable, It may be the result of several 
causes. The vineyards may not be prop- 
erly cared for or in low, w*et land The 
treatment of wines which have earihy 
flavor requires much judgment and experi- 
ence. Wines should be promptly clarified 
by the means already given and frequently 
racked. The white of egg receipt given 
under clarification is the best one to use 
for this defect The addition of a small 
quantity of tannin dissolved iii alcohol 
will also help to correct this defect 
Greeness. — This defect gives a very 
sour, unpleasant taste to the wine, owing 
to the malic and tartaric adds, which 
are in excess. There is no ordinary defect 
of wine which Is more noticeable and more 
disagreeable than greenness. As its name 
implies, It is frequently caused by the use 
of unripe grapes. The treatment of the 
wine must be varied according to the 
taste. Cne of the various methods is to 
add from 1 to 3 qt. of old brandy to every 
100 gal. of wine. Potassium tartrate af- 
fords a cheap and easy method of neu^l- 
ifflng the tartaric ad^ forming potassium 
bitartrate, which may be afterward re- 
moved when the wine is right The 
amount of potassium tartrate which may 
be used varies with the sourness of the 
wine, but 18 oz. per 100 gal would be 
considered an average amount Various 
other substitutes have been tried, but 
none is as sueorasful as potassium tar- 
trate. 

Coloring Katters,— Various matters are 
largdy employed to artificially heighten 
the colors of wines. The different spuri- 
ous coloring matters can be detected by 
liftin g a solution of lead acetate, and the 
preclpitants formed give a good test by 
wliich the various colors can be deter- 


tnined. 

1 — Malva flowers or hollyhock produce, 
when steeped in spirits for 24 hours, or 
even when boiled with water, a very beau- 
tiful purple. * 

2.— The pokeberry (the dark berries 
from th^ plant growing all over the 
United States) has a very dark red color. 

g^Whortletoerfy, huckleberry, elders 
berry, blackberry and mulberry. 

4,— Cochineal gives a flhe red color by 
Wiuina- finetv cround coditoeal with cream 


of tartar. 

5->Bra*iI wood, saundera wood and log 
wood. These v«»ds are boiled Iii vmter 
and the decoctions yl^d i^des of coitor 
from red to bWe. 

6.— Orchil produces a beautiful purple. 
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. 7.r:-Red beets and carrots produce like- 
wise a good color. 

8. — ^In<Ugo solution, neutralized by pot- 
ash, produces a fine blue; 

9. — ^Annatto and extract of safflower 
produce a beautiful. yellow. 

10. — ^Red cabbage produces a beautiful 
blul^ red. 

11. — ^Turmeric is the most common 
color for yellow, as the spirit extracts all 
color immediately, as also quercitron 
bark. 

12. — Garadne (extract of madder) pro- 
duces . various shades of red. 

13. ^ — Tincture of saffron (Spanish saf- 
fron) for yellow. 

14. — Blue vitriol, or solution of indigo, 
produces blue. 

15. — Burnt sugar produces a fine and 
permanent brown color for wines. It is 
best to boll down common si^r or loaf 
sugar nearly to dryness. It Is then dis- 
solved in hot water sufficient to make tiie 
consistency of syrup, and for the purpose 
of neutralizing it and making It a more 
permanent color, add to each gaL of sugar 
color about 1 oz. liquid ammonia. 

16. — Green color for absinthe is pre- 
pared from a solution of extract of indigo 
and tiurmeHc, dissolved in spirits. 

17. — Violet is obtained by a solution of 
extract of logwood and alum. 

18. — Alkanet root produces a fine blue 
red by macerating in alcohol. 

19. — Barwood acquires a dark wine red 
color by digesting in alcohol. 

20. — Brazil wood, by being macerated 
in alcohol by boiling for H hour, pro- 
duces a deep red 

Spurious Coloring Matter.— The follow- 
ing coloring matters give, with lead ace- 
tate, the following precipitates : Pure red 
wine gives bhiish gray, red poppy gives 
dirty gray, elderberry gives dirty green, 
Wlbeity ^ves grayish green, prlvetberry 
gives green, dwarf elderberry ^ves bluish 
gray to vif^et in the fresh berries and fine 
green in the fermented extract, mallow 
flower gives dark green, logwood gives 
feeble dark blue, Brazil wood gives wine 
red 

'Itie'foUowlng colors, wb«t pr^ent, give 
th« ftfllowing ]»«c4>ttates with ahim and 
aiiiinonlum carbonate: Puss red wine 
gives dirty green, gives slate 

gmy, elderfaeny g^«s bluiih gray, bil- 
berry gives Igjl^ violet, i^vetberry 
gives bright green, dwarf elderberry gives 
violet, mallow flower gives bluish . 
logwood gives dark violet, Brazil 
wood. Idhres csMmiine red 
Dee^tng^ln decantUv wine care 
mult be taken not to tbalm or disturt) the 
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crust when moving it about or drawing 
the cork, particularly of port wine. Never 
decant wine without a wine, strainer, with 
! some clean fine cambric in it, to prevent 
i the cruet and bits of cork going into the 
: decanter. In decanting port wine do not 
drain it too close, as diere are generally 
I two-thirds of a wineglassful of thick dregs 
; In each bottle which ought to be rejected. 
; In white wine there is not much deposit 
I but it should nevertheless be poured off 
i very slowly, the bottle being raised gradu- 
; ally. 

' Deturmation of Wines. — 1. — ^The 
; mulary recommends the following method 
; for removing the tannin or astringent 
matter from sheny wine : Sherry, 7 pt. ; 
white of egg, 1 fl.oz. ; alcohol, 1 pt. Best 
^ the white of egg to a froth and mix it 
with wine ; heat to about 170° F., or until 
the albumen Is coagulated. Then cool, 
! add the alcohol and after standing a few 
; hours filter clear through paper. This 
' wine is a much better menstruum and 
■ preservative medicine for organic sub- 
; stances than sherry itself, 

2.— Gelatine, I oz. ; distilled water, 10 
: oz. : sherry wine, 7 gal. Dissolve the geia- 
‘ tine in the water by hating, add the so 
! lution to the wine, stir well and allow It 
i to remain 6 hours, then filter, l^fore 
; using the wine In wine of coca, citi- 
I chona or beef, wine and iron, to bring it 
i up to the strength of stronger wne ja 
I recommended in the Pharmacopeia, add 0 
; oz. alcohol to each gallon, Red or whitf 
, wine may be detan na ted after the above 
! formula. 

‘ Detartarisation . — Rhenish wines, even 

I of the best growths, and in the finest con- 
j ditlon, besides their tartar, contain a cer- 
; tain .quantity of free tartaric acid, on the 
i presence o' which many of theii distinc- 
I tive properties depend The excess of tar- 
tar iff gradtially deposited during the first 
years of the vatUng, the sides of the ves- 
sels becoming more and more encrusted 
with It, but owing to the continual addi- 
tion of new wine and other c&uaet the 
liquid often gains such an excess of frze 
tartaric acid as to acquire the factdtv of 
ledisffolving the deposited tarter, which 
tbua again disappears after a certain 
^rlod. The taste and flavor of the wine 
are thut. eapited, but the excess of acid 
makes the wine less agreeably and prob 
Ibly les3 n^Iesome. 

Under th^ dreumstenets the best cor 
receive is pnro neniral tartrate -a potefh. 
Whdt this ialt, In concentratiM! solution, 
ir added to an add wine the free arid 
combines with the neutral salt qnfl sepa- 
rates from ^e liquid under Uit lorm <n 
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the sparingly soluble bltaru^te of potash. 
If to 100 parts of* a wine which contains 
1 part of free tartaric acid We add 1% 
parts of neutral tartrate of potash there 
^11 separate on repose at 70 to 75* F. 2 
parts of crystallized tartar, and the wine 
will then contain only H part of tartar 
dissolved, in which there Is only 0.2 part 
of the original free add, 0.8 of the origi- 
nal free add having been withdrawn from 
the wine. This method Is particularly ap- 
plicable to recent must and to wines which 
contain little, If any, free acetic add. 
When this last is present so much acetate 
of potash is formed as occasionally to 
vitiate the taste of the liquid. 

FertmentoWon.— Chemists divide fer- 
mentation Into 5 kinds, viz. : 

1. — Saccharine fermentation, by which 
starch and gum. are converted Into sugar. 

2. — ^Alcoholic or vinous fermentation, by 
which sugar Is converted Into alcohol. 

3. — ^Viscous or mucilaginous fermenta- 
tion, which converts sugar Into slime or 
mucilage Instead of alcohol. 

4. — ^Acetous fermentation, by which al- 
cohol Is converted Into vin^r. 

5. — Putrid fermentation, or putrefac- 
tion, which Is exhibited in its most marked 
from in the putrefaction of animal sub- 
stances. 

Preventing fermentation. — 1. — Accord- 
ing to the Technologiste, common r^in 
prevents the formation of acetic acid in 
fermented liquids without having any dis- 
turbing effect on the process of alcoholic 
fermentation. TTie peculiar effect of the 
hop may be due, it Is suggested, to its 
resinous matter rather than to Its oils. 
Resin is added to sweet wines in Greece. 

2. — Silicate <rf soda hag been discovered 
to exert a very decided chemical action in 
checking alcoholic fermentation, in this 
t^spect being somewhat similar to borax, 
although much more energetic. A small 
quantity of th esUlcate will entirely arrest 
the fermnitatlon of wine and also of milk. 

Second fermentation, La<pouASC. — ^Inor- 
dinate fermentation, either primary or 
secondary, in wine or any other fermented 
liquid, may be readily checked by sul- 
Phuratlon, or 1^ the addition of sulphur, 
jpustard seed, or sulphite of lime. The 
latter must, however, be used with dis- 
cretio- 

Stopping fermentation. — ^tUe the li- 
and immsse a nimiber of the bottles, 
J^th the moudis only projecting, In a 
*aige vesMl of water. Loosen tiie stoppers 
and heat the water until of a un^rm 
J^haperatuiw of 180* F., then remove the 
wttles, stopper and seat them tightly and 
place in an; Inverted position. 
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FUtratUm of Bottled Wine*.— Filter 
siphon, with siphon-shaped bent glass tube 
which In the short leg, at about the height 
of the bottle, has an egg-shaped enlarge- 
ment that Is Ailed with clean cotton wad- 
ding. According to the greater or lesser 
length of the long leg, the suction of the 
apparatus will be more or less vigorous, 
while at the same time the wadding will 
retain the particles causing turbidity. 
For repeated use the wadding is cleansed 
by boiling out in water and drying. 

Fining. — 1, — There are various modes 
of fining wine. B^s, isinglass, gelatine 
and gum arable are all used for the pur- 
pose. Whichever of these articles is used, 
the process is always the same. Suppos- 
ing eggs <Uie cheapest) to be used : Draw 
a gal. or so of the wine and ttiIt 1 qt 
of it with the whites of 4 eggs by stirring 
it with a whisk ; afterward, when thor- 
oughly mixed, pour it back into the cask 
through the bunghole and stir up the 
whole cask in a rotary direction with a 
clean split stick inserted through the 
bunghole. Having stirred it sufficiently, 
pour in the remainder of the wine drawn 
off until the cask is fulL Then stir again, 
skimming off the bubbles that rise to the 
surface. When thoroughly mixed by stir- 
ring close the bunghole and leave it to 
stand for 3 or 4 days. This quantity of 
clarified wine will fine 13 doz. of port ot 
sherry. The other clearing ingredients are 
appU^ in the same manner, the material 
being cut into small pieces and dissolved 
in the quart of wine and the cask stilted 
in the same manner. 

White wines are usually fined by Mit- 
glass. The quantity of isii^Iass varies 
with the quality and condition of the 
wine, and is regulated by the experience 
of the ceUannan. Stout wines require a' 
lai^r amount than thin ones Bven with 
stout ones it ought not to exceed % o*. 
to the hogshead. The Rhenish wines do 
not require more than ^ oz. and the 
hocks still less. The choicest Russian 
isingla.ss only should be employed. It 
should be dissolved In cold water and 
thinned with wine. Red wines are gener- 
ally fined with the whites of eggs in; Ute 
proportion (tf 15 to 20 to the pipe. Some- 
times, but rarely, hartshorn shavings or 
pale sweet glue is substituted f(ar 
glass. 

2.— Isinglass (ordinary), 1 lb.; stsae 
beer, cider or vin^iar, 3 or 4 pt and 
macerate until the former becomes gelatin 
nous, then reduce it to a proper eoniise* 
ency with weak, mild beer, dder or any 
otoer liquid that the finings are Intfigided 
for. A pint or more is the usued^dosqr 
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for a barrel of beer or port^ and a quart 
for a hogshead of wine. 

3. — ^Red 'Wines. — ^The operation is car- 
ried on in the same manner. To lighten 
up a wine add 6 eggs and a handful of 
salt, use the whites, yolks and shells. . 

4. — ^White Wine. — To fine 30 gaL white 
wine the whites of 3 eggs will be required 
with the addition of dn egg shell re- 
duced to powder and a tabl^poonful of 
salt Beat up all together with a little 
of the wine and then x>our gradually Into 
the wine, stirring constantly. 

Flatness . — ^ThJs is ronoved by the addi- 
tion of a little new brisk wine of the 
same kind or by 'rousing In 2 or 3 lb. of 
honey, or by adding 5 or 6 lb. of bruised 
sultana raisins and 3 or 4 qt of good 
brandy per hogshead. By this treatment 
the wine will usually be recovered In 
about a fortnight, except in very cold 
weather. The process may be expedited 
if a tableq[)oonful or two of yeast be 
added and the cask removed to a wanner 
situation. 

To Lay Dottm Wine ^ — Having carefully 
counted the bottles, th^y are stored away 
In their r^pective bins, a layer of sand 
or sawdust being placed under the 0rst 
tier and another over It ; a second tier is 
laid over this, protected by a lath, the 
head at the second being laid to the bot- 
tom of the first Over this another bed 
of sawdust is laid, not too thick, then 
another lath, and so on till the bin Is 
filled. Wine so laid in will be ready for 
use according to its quality and age. Port 
wine, old in the wood, will be ready to* 
drink in 5 or 8 months, but if it is a 
fruity wine it will Improve every year. 
Sherry, if of good quality, will be fit to 
drink as soon as the sickness Caa its first 
condition after bottiii^ is called) ceases, 
and will also improve, but the cellar must 
be kept at a perfeetbr steady temperature, 
neither too hot nor too cold, but about 55 
or 60*. and absolutely A'ee from draughts 
of cold air. 

Insipidity, See Flatness. 

lfoturarion.~^The 'natural maturation, 
or ripsiing of wine* and beer by age, de> 
pmids upon the slow cmiverslcni of the 
sugar which escaped deotnnposltlon In the 
gyle tun or farmmting vessel Into alcohol 
This conversidii {c^ooceds most perfectly 
in vessels which entirriy exclude the air, 
as In the caw of wtae in bottles, as wfaei 
air is presriit snd tlm t^pwature suffi* 
deotly high it is Mseempani^ by slow 
acctttcatioii. This is the case with wine 
in carta, the porority of the wood allow- 
^ v^ gradual pwineation of the 
Hiftes the superiority of bottled ovor 
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draught wine or that vidiich haa nuUured 
in wood. CkK>d wine, or well fermented 
beer, is vastly improved bf age when 
properly preserved, but inferior Uquor or 
even superior liquor, when' preserved in 
improper vessels or situaticnis, beromes 
acidulous from the oonverBloa of its alco- 
hol intd vlnes^r. Tartness or acidity 
is consequently very generally, though 
wrongly, regarded by the ignorant as a 
sign of age in Uquor. The peculiar diange 
by whidi fermented Uquors become ma- 
ture or ripe by age is termed the insensible 
fermentation. It is the alcoholic fermen- 
tation Impeded by the presence of the al- 
ready formed spirit in the liquor and by 
the lowness of the temperature. 

Mould or fungus is very frequenUy pro- 
duced by keeping the wine in too warm a 
cellar, or in a cask not fiUed to the bung- 
hole, or else in one from which the bung 
has been left out. As It forms mostly on 
weak wines its presence may be referred 
to a deficiency of alcohol 

The best method for Its removal is 
either burning sulphur in a partially flUed 
cask or drawing off the wine into a fresh 
cask in which, sulphur has been previously 
burnt It is advisable that wines so 
treated should be drunk as soon as pos- 
sible. 

Wine sometimes has an unpleasant 
musty taste, which it has acquired from 
being put Into a dirty cask or into one 
that has been unused for some time. This 
bad flavor, which Is known as casklness, 
may generally be removed by vigorously 
agitating the wine for some time with a 
little sweet olive or almond oil The 
cause of the bad taste is the presence of 
an essential oil, which the fixed oil com- 
bines with and carries to the surface, 
whence it may be skimmed off, or the wine 
lying under it may be drawn off. A little 
coarsely powdered and freshly burnt char- 
coal or some slices of bread toasted until 
they become black, or a little bruised mus- 
tard seed sometimes effects the removal of 
the objectionable taste. 

Ifettotring Wines.— Cover the orifices of 
the vraael containing it with bladder close- 
ly fastened, Instead of the usual materials, 
and an aqueous exhalation will pass 
through the bladder, leaving some 
crystallizations on the surface of the wine, 
whk^ when skimmed off leaves the wine 
in a highly Improved state of flavor. 
Remnants of wine covered In this man- 
nw, whether In botUes w in carts, wui 
not turn mouldy as when stopped in the 
usual way, but win be improved tosteau 
of being deteriorated. „ 

Bipeidlnp.— To lumnote the maturauon 
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or ripening of wine various plans are 
adopts by the growers and dealers. One 
of the safest ways of hastening this, espe- 
cially for strong wines, Is not to rack 
them until they have stood 15 or 18 
months upon the lees, or, whether crude 
or racked, keeping them at a temperature 
ranging between 55 and 85® F. In a cellar 
free from draughts and not too dry. » Full 
or heavy sherries or ports, when botUed 
and treated In this manner, ripen very 
quickly in a temperate situation. 

BocWnp.— Racking should be performed 
in cool weather and preferably early in 
the spring. A clean siphon, well managed, 
answers better for this purpose than a 
cock or faucet The bottoms, or thick 
portion, may be strained throxigh a wine 
bag and added to some other inferior 
wine. 

Ropiness, Viscidity.— This arises from 
the wine containing too little tanTi<ti 
or astringent matter to precipitate the 
gluten, albumen or other azotized sub- 
stance, occasioning the malady. Such 
wine cannot be clarified In the ordinary 
way because it is incapable of causing 
the coagulation or precipitation of the 
finings. The remedy is to supply the prin- 
ciple In which It is deficient M. Fran- 
cois, of Nantes, prescribes for this pur- 
pose the bruised berries of the mountain 
ash In the proportion of 1 lb. to the bar- 
rel. A Uttle catechu, kino, or, better still, 
rhatany, or the bruised footstalks of the 
grape, may also be conveniently and ad- 
vantageously used in the same way. For 
pale white wines, which are the ones 
chiefly attacked the malady, nothing 
equals a little pure tannin or tannic acid 
dissolved in proof spirit. 

SparkHnff Coaming and Briskness . — 
These properties are conveyed to wine by 
racking it into closed vessels before the 
fomentation is complete and while there 
still remains a considerable portion of un- 
decomposed sugar. Wine which has lost 
its briskness may be restored by adding to 
each bottle a few grains of white lump 
sugY or sugar candy. The bottles are after 
ward Inverted, by whlifli means any sedi- 
ment that forms falls into the necks, when 
the corks are partially withdrawn and the 
is immediately expelled by the 
force of the comprised carbonic 
acad. K the wine remains muddy a little 
^luUon of sugar a^ finings are added 
and the bottles are agaih placed In a ver- 
~®i^^P«siUon, and. aftw two or three 
tlw sediment is dlschMged as 

iStpeeten TWiw.^In SO gal. of wine 
• hateful of tile flowers of dary ; 
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then add 1 lb. of mustard seed, dry 
^und, put it into a bag and sink it to 
the bottom of the cask. 

Tffrtortc Acid in Wine, Detection of 
free. ^Professor Claus evaporates to a 
prup and agitates with ether. If free 
tartaric acid is present the ether leaves 
® a crystalline deposit, 

dissolved in water, gives, on the 
addition of an alcoholic solution <rf potas- 
sic acetate, a precipitate of tartar. The 
autoor proves the solubility of tartaric 
acid in ether, which is denied in most text 
books. 

5oi£r Wine, To J?esfors._l.— Take cal- 
cined gypsum, in powder, 1 oz. ; cream of 
tartar, in powder, 2 oz. Mix them in a 
pint or more of brandy ; pour It into the 
cask ; put in also a few sticks of cinnamon 
and then stir the wine without disturbing 
the lees. Bung up the cask next day. 

2- — Boil 1 gal. of wine urith some 
beaten oyster shells and crab’s claws, 
burnt Into powder, an ounce of each to 
every 10 gaL of wine ; then strain out the 
liquor througSi a sieve, and when cold, put 
it into wine of the same sort and it will 
give it a pleasant, lively taste. A lump of 
unslaked lime put into each cask will also 
keep the wine from turning sour. 

Sourness in Wine, to Correct a Bad 
Taste and Sourness.— Put In a the 
root of wild horseradish cut in bits. Let 
it down in the wine and leave It there 2 
days ; take this out and put in another, 
repeating ' the same tUl the wine Is per- 
fectly restored. Or fill a bag with wheat ; 
it will have the same effect. 

Formulas. 

Apple RTitts.—l.— Finest cider, 60 gal. ; 
brown sugar, % cwt ; bitter almonds, % 
6z. Mix the cider and sugar and ferment ; 
then rack the mixture and put Into the 
cask the almonds, with 18 or 18 cloves 
and 3 or 4 pieces of bruised ginger. When 
fine bottle it and keep it In a cool place. 
The addition of a small piece of lump 
sugar to each bottle will make the cork 
■fly out, as from champagne; but do not 
add this unless y6u have a very cold 
cellar to keep it in. 

2.~Sugar, 40 Ib.; cider, 15 gaL The 
cider must be pure and made only fttun 
really ripe, sound apples (this is impor> 
tant) If the wine is to Ik cpilte sweet, 
add another 10 lb, of sugar and put aU 
into the cider, letting it stand dis- 
solved. Put the liquor Into a cask, but 
leave it unfilled to the extent dt 2 gaA' 
Put the cask into a 6ool position, with 
the bung out for 48 hours. After 
bung it up, but let there be a smi^ 
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somewhere — in the bung would do— Amtll 
the fermentation is over. Then bung up 
securely and the wine will be ready for 
consumption in 12 months. There is no 
racking required in the manufacture of 
this wine. To remain In the cask 12 
months. Make this in January or Febru- 
ary. 

3. — ^Put 5 gal. of good cider into a cask 
it will about \ fill, add 10 ib. of loaf 
sugar and stir occasionally with a piece 
of wood or cane tmtil the su^ is quite 
dissolved. At the end of 48 hours put In 
the btmg and place a small vent peg near 
the top of the cask. Allow the cask to 
remain for 12 months In a cool, dry place, 
when the wine will be ready for use. 

Apricot Wine. — 1. — Ripe apricots, 12 
lb. ; loaf sugar, 6 oz. to each qt. liquor. 
Wipe the apricots, cut them in pieces and 
let them boil in 2 gal. water. After boil- 
ing let them simmer till the liquor is 
strongly impregnated with (he flavor of 
the fruit Strain through a hair sieve and 
put 6 oz. lump si^^r to every quart li- 
quor. Boil again, skim very carefully and 
as soon as no more scum appears put It 
into an earthen pan. Bottle next day if 
it is quite clear and put 1 lump of sugar 
into each bottle. It should be fine wine in 
6 months. Two hours to boil. Make this 
In August or September, 

2. — Soimd but not overripe apricots, 
12 Ib. ; lo^ sugar, 1 lb. ; white wine, 1 
pt. ; water, 3 gal. ; compressed yeast, 1 
tablespoonful, or good brewer^s yeast, l 
tablesponful. Remove the stones of the 
fruit, take put the kernels and cut each 
aprl(x>t into' 6 or 8 pieces. Put them Into 
a preserving pan with the water, sugar 
and about half the kernels and simmer 
very gently for 1 hour. Turn the whole 
Into an earthenware vessel, let it remain 
undisturbed tmtil cool, dien stir In the 
yeast If impressed yeast is used it must 
previously be mixed smoothly with a little 
warm water. Cover the vessel with a 
cloth, 1^ it remain undisturbed for 3 
days, then strain the liquid into a ctean, 
dry cask, add the white wine and bung 
lightly. At the end of 6 months draw ofl 
the Mdne Into bottles, cork them closely, 
store inf a cool, dry place for about 12 
nnsiths and the wine will be then ready 
for use. 

ripe apricots, 12 lb. ; loaf 
sugar ; water, 2 gal. Prepare the fruit 
as directed' In the preceding recipe, put It 
into a preservJog pan with 2 gal. of cold 
wauar and half the kemris and boil gently 
for aboilt 1 hour. Strain, return to the 
pan> to quart of liquid add 6 o£ 
|oaf> ai«gy, br^ to the twit , and remove 


the scum as It rises. Let the whole sim- 
mer gently for 10 mlnutse, tlien turn Into 
an earthenware vessel. Allow it to re- 
main covere4 until the following day, pour 
into dry bottles, to each one add a lump 
of sugar and cork closely. Store In a 
cool, dry place for about 6 months, when 
the wine should be ready for use. 

Slahkberrp Wine, — 1. — ^To 1 gal. of 
mashed blackb^les add a quart of boil- 
ing water ; let it stand for 24 hours, or 
nearly as long, then strain through a 
coarse bag or towel, adding 3 qt. of water 
and 2 lb. of brown sugar to each gallon of 
the mixture, making equal parts of water 
and Juice; mix well, then put In demi- 
johns, stone jugs or a tight, clean keg ; 
close partially and put in a cool place ; 
if in a warm place or left entirely open 
it will sour; if stopped entirely tight it 
will burst the vessel — ^but cork left loosely 
In ; let H stand until fermentation ceases, 
which will be about October ; then bottle, 
and this makes excellent wine and a fine 
medicinal drink for summer affections, 

2. — The following is said to be an ex- 
cellent receipt for the manufacture of su- 
perior wine from blackberries ; Measure 
your blackberries and bruise them ; to 
every gallon add 1 qt of boiling water ; 
let mixture stand 24 hours, stirring 
occasionally ; then strain off the liquor 
into a cask ; to every gallon add 2 lb. of 
sugar : cork tight and let stand about 1 
year, and you will have wine fit for use 
without any further straining or boiling. 
This wine is very highly recommended for 
household use. 

Cotawba ChampaffTie. — Catawba, 20 
gal. ; cognac brandy, 1 qt. ; champagne 
syrup, 2 gal. 

Chmapaffne, Imitation. — 1, — Prepared 

cider, 25 gal. ; citric acid, 5 dr. ; simple 
syrup, 1^4 pt ; water, gaL ; spirits 
<10 under proof), 2^ gal. ; tartaidc acid, 
oz. Let this stand 12 days, then fine 
and bottle, If it Is frothing and sparkling ; 
if not add more acid and fine again. Add 
to each bottle about 2 teaspoonfuls of 
syrup, made by dissolving H lb. rock 
can(fy in 1 pt white wine 

2. — Cider, pale, 1 hhd. ; spirit 3 gal. ; 
honey or sugar, 20 lb. Mix and allow to 
remain 2 weeks ; then fine with sklinmed 
milk, % gal. This will be very pale. 

3. — Cheap Champagne. — Bordeaux, 10 
gaL ; Bodenheimer or Hockheitner, 10 
gal. ; water, 10 gaL ; French spirit 1 gaL ; 
syrup, 3 gal. Made Of 18 Ib. sugar and 6 
qt water. 

4. — Ck)oaebberry. — Ferment together 5 
gid. white goosebenrtes, msahed, with 4% 
gaL water. Add 6 lb. siigar, 4% lb. 
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lioney, 1 oz. finely powdered white tartar, 

1 07.. dry orange and lemon peel and ^ 
gut. white brandy. This will produce 9 
gal. Bef^e ^e brandy is added the mix- 
ture must be strained and put into a cask. 

5.-^Liqueur. — Fine loaf sugar, 13 lb. ; 
water. Vk gal. Boil together. While 
boiling add by degrees 3 qt. aicohol, 90%, 
filter. Add to the following compound : 

Cherry Wine. — Take of cold water 10 
gal. ; cherries, 10 gal. ; ferment. Mix raw 
sugar. 30 lb. ; red tartar, in fine powder, 
3 07.. , add brandy, 2 or 3 qt. This will 
make 18 gal. Two days after the cherries 
have been in the vat we should take out 
about 3 qt. of the cherry stones, break 
Them ami the kernels and return them 
into the vat again. 

Cherry Wine, Black. — Small black 
cherries, 24 Ib. ; sugar, 2 lb. to each gallon 
of liquor. Bruise the cherries, but leave 
the stones whole, stir well, and let the 
mixture .stand 24 hours. Then strain 
through a sieve, add the sugar, mix again 
ami stand another 24 hours. Pour away 
the clear liquor into a cask and when fer- 
mentation has ceased bung it clo.sely. 
Bottle in 0 months’ time. It will keep 
from 12 to 18 months. Time — To remain 
in the cask 6 months. Make this in July 
or August. 

Claret. — 1. — Prepared cider, 30 gal. ; 
good port wine, (i gal. ; water, 1 V 2 gal. ; 
tartar, 1 % lb. ; syrup, 1 ^4 pt. ; citric acid, 
2'/t dr, ; raisins, 3 lb. Color if desired 
with red saunders or red beet juice. Let 
it stand 10 to 12 days, rack. 

2. — Good cider and port wi ne, equal 
parts. 

3. — To each gallon of the last add 
cream of tartar (genuine), 3 dr., and the 
juice of 1 lemon. 

4. — To either of the preceding add 
French brandy, 2 oz. 

5. — Instead of port, use red cape or 
British port. 

If the first three of the above are well 
mixed and fined down and not bottled for 
a month or .'5 weeks, they can scarcely 
he distinguished from good Bordeaux. A 
mixture of 4 parts of raisin wine with 1 
part each of raspberry and barberry or 
damson wine also forms an excellent fac- 
titious claret. 

9.— -Place 12 lb. of cherries, preferably 
small black ones, on a large dish and bruise 
them well with a large wooden spoon. 
Allow them to remain until the following 
day, then drain them well on a hair sieve 
and measure the Juice into an earthen- 
ware vessel. To each quart of juice add 
^ lb. of sugar, cover the vessel, let It 
stand for 24 hours and strain the liquor 
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into a clean, dry cask. Bung closely, but 
provide the upper part of the cask with a 
vent plug ; let it remain undisturbed for 
about 6 months, then drain off into bot- 
tles. Cork closely, store in a cool, dry 
place and use as required. 

7. — Choose cherries as ripe as possible 
without being overripe. They are mashed 
i!]) or comminuted in some manner and 
ilie mass freed from pits is cai'efully 
measured. On account of a jelly-like sub- 
stance in the juice, which makes it hard 
to handle, a little w^ater is now added to 
the crushed mass and it is set aside for 
24 hours. At the end of this time press 
oft' the mass, and to every quart of it add 
enough water, Including that added at 
first, to make 2 qt, for every quart of 
cherries, first, hotvever, dissolving in the 
said water, by the aid of heat, 2 lb. of 
refined sugar and V 2 dr. (30 gr.) of tar- 
taric acid. Put the mixture in a clean 
keg or barrel, add a little brewer’s yeast 
and let it ferment at a temperature of 70 
to 75° F. for from 4 to 6 weeks. Draw 
the wine off, at the end of fermentation, 
into a clean container and let stand for 6 
to 8 weeks (best in a temperature as near 
that at which it ferment^) to ripen. It 
is ]io\v ready for bottling off. The bottles 
should be well stoppered and kept in a 
cool cellar. — 

Coca Wine. — Thi.s is a French prepara- 
tion. Its strength is about 1 in 30 and 
the do.se a wineglassful. Coca wine is, 
roughly speaking, about one-sixth of the 
strength of the official liquid extract (Ex- 
tractnm Cocae Liqnidum. B. P., or Extra- 
Iwn .Erythroa^yli Fluidnm U, S.), To 
obtain the liquid extract, coca leaves are 
exhausted by percolation (which differs 
from either decoction or infusion) with 
proof spirlt-At the termination of the 
process the strength should be adjusted so 
that I oz.=:l of leaves. The process of 
percolation is as follows : The leaves are 
placed in a vessel very like an elongated 
funnel, closed at its base by a porous 
diaphragm. This funnel fits into a re- 
ceiver, and a small tube passes up its 
outer side and enters it near the top, 
forming a means of communication be- 
tween the two. Spirit is now poured on 
the leaves and the percolator closed. As 
the percolate filters slowly through Into 
the reservoir the displaced air passes up 
the tube and so maintains an equilibrium 
iTi both vessels. The virtue of the coca 
leaves lies principally in the presence of 
the alkaloid cocaine. This, in the dried 
leaves, is supposed to exist as an Inert 
salt, similar to many of the cinchona alka- 
, loids in bark. 
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Cowslip Wine, — ^To every gallon of 
water allow 3 lb. of lump sugar, the rind 
of 2 lemons, the juice of 1, the rind and 
juice of 1 Seville orange, 1 gal, of cowslip 
pips. To every 4% gal. of wine allow 1 
bottle of brandy. Boil the sugar and 
water together for ^ hour, carefully re- 
moving all the scum as it rises. Pour this 
boiling liquor on the orange and lemon 
rinds, and the juice, which should be 
strained ; when milk-warm add the cow- 
slip pips or flowers, picked from the stalks 
and seeds ; and to 9 gal. of wine 3 table- 
spoonfuls of good ftesh brewer’s yeast 
liet It ferment 3 or 4 days, then put all 
together In a cask with the brandy and 
let it remain for 2 months, when bottle it 
off for use. To be boiled % hour ; to fer- 
ment 3 or 4 days ; to remain In the cask 

2 months. Make this in April or May. 

Cwrrant Wine.— Squeeze the currants 

through a coarse bag ; have equal parts of 
water and juice or 1-3 water, as taste may 
direct, and add 3 lb. of loaf sugar to each 
gallon of the mixture ; mix well and bottle 
in stone jugs or demijohns ; treat same 
way as blackberry wine — partially corked 
and keep in a cool place. Some keep a 
bottle of the mixture to fill up the vessels 
as they effervesce, but It Is not always 
necessary. Bottle in October, when fer- 
mentation ceases: this makes a beautiful 
and delicious wine and Improves with age. 

Red. — Ripe red currants. To each gal- 
lon of fruit allow gal. of cold water 
and 5 lb. either loaf sugar or good pre- 
serving sugar and % pt. of good brandy. 
R«nove the stalks from the currants, put 
them into an earthenware bowl, bruise 
them well with a wooden spoon and drain 
off the juice. Put the juice aside, add the 
water to the berries, let it stand for 2 or 

3 hours, stirring occasionally meanwhile. 
At the end of this time strain the liquid 
from the berries into the juice, add % of 
the sugar, stir occaaionally until dissolved, 
then pour the whole Into a cask, filling it 
3 parts full. Bung closely, but place a 
vent p^ near the top oi the cask and let 
the cask remain for 1 month where a uni- 
form temperature of about F. can be 
rnaintained. Dissolve the remainder of 
the sugar in the smallest possible quantity 
of warm water, mix it well with the con- 
tent* of tl^- eask, replace the bung and 
allow the c^k to remain undisturbed for 
6 weeks kmger. Now drain off the wine 
into a clean, diy cask, add the brandy, let 
the cask stand for about 6 months in a 
dry, warm place, then bottle and cork 
tiid^dy. The wine may be used at once, 
hut will be better if kept for 12 months at 
least. 
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Red Chirrant and Raspberry Wine.— 
Red currant juice, 5 gaL ; raspberry juice, 
1 pt. : water, 10 gal. : either loaf sugar or 
good preserving sugar, 10 lb. Itotract the 
luice as directed in the two preceding 
recipes. Add to It the water and sugar, 
stir until the latter is dissolved, then turn 
the whole into a cask and bung closely, 
but provide the top of the cask with a 
vent peg. As soon as fermentation ceases 
tighten the vent peg and let the cask re- 
main vmdislurbed in a moderately warm 
place for 12 months. At the end of this 
time rack off into dry bottles, cork them 
closely and seal the top with melted wax 
The wine should be ready for use in about 
3 months. 

Currie Wine. — Currie powder, 5 oz. ; 
white wine, 1 gal. Digest for 1 week and 
strain. 

Damson Wine. — 1. — ^Water, 12 gaL ; 
damsons (bruised), 8 gaL; raw sugar, 30 
lb. Ferment, then add red tartar (dis- 
solved), 6 oz. ; cloves (bruised), ^4 oz. 
Let it stand until fine, then bottle. 

2. — (Jrush 20 lb. irpe damson plums: 
boll in 3 gal. water ; press out the juice ; 
add 6 lb. sugar ; put in a barrel and let it 
ferment ; then add after 2 weeks a little 
good brandy ; bottle. 

3. — One gal. of boiling water to every S 
lb. of bruised fruit, 2% lb. of sugar to 
each gallon of juice. Well bruise the 
fruit and pour the boiling water on it ; let 
It stand for 48 hours. Then strain the 
mixture into a cask and put in the sugar. 
When fermentation ceases fill up the cask 
and bung closely. Bottle In 10 months' 
time. It will be fit for use in a year, but 
improves with keeping. Time required, 
about 2 years. 

4. — To each gallon of damsons add 1 
gal. of boiling water. To each gallon of 
liquor obtained from these add 4 lb. of 
loaf sugar and % pt of French brandy. 
Remove the stalks, put the fruit into an 
earthenware bowl, pour in the boiling 
water and cover with a cloth. SUr the 
liquid 3 or 4 times dally for 4 days, then 
add the sugar and brandy, and when the 
former is dissolved turn the whole into a 
clean dry cask. Cover the bunghole with 
a cloth, folded into several thicknesses, 
until fermentation ceases, then bung tlgW* 
ly and allow the cask to remain undifr 
turbed for 12 months in a moderately 
warm place. At the end of this 
should be acked off Into bottles. The 
wine may be used at once, but If we 
corked and stored in a dry place if nt y 


Elder Wfne.—l.— Elderberries, J 
water, 3 gat ; to each gallon of liquid tn 
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obtained add : good loaf sugar, 3 lb. ; rais- 
ins, 1 lb. ; ground ginger, % oz. ; cloves, 6 ; 
brandy, M j^t. ; brewer’s yeast, % tea- 
spoonfuL Strip the berries from the 
stalks, pour the water, quite boiling, over 
them, let them stand for 24 hours, then 
bruise well and drain through a hair 
sieve or jelly bag. Measure the Juice 
obtained, put it into a preserving pan 
with sugar, raisins, ginger and cloves, in 
above stated proportions, boil gently for 
1 hour, and skim when necessary. Let 
the liquid stand until milk-warm. Then 
stir in the yeast, and turn. 

2. — Alcohol, 90%, 12 % gal. ; water, 

12^ gal. ; elderberries, juice of, 6^4 gal. ; 
loaf sugar, 18 % lb. ; port wine, 2 ^4 gal. ; 
orange-flower water, % pt. Allow it to 
stand 1 week ; draw off. 

Elderberrj/ Wine. — 1. — Gather the ber- 
ries when quite ripe, on a dry day ; pick 
them off the stems and bruise them with 
your hands. Strain the juice ; let the 
liquor rest in glazed earthenware pans 
for 12 hours to settle. Allow to every 
pint of juice 1V6 pt. of water, and to 
every gallon of the mixed water and juice 
3 lb. of good moist sugar. Put it over 
the fire in a large saucepan, and when 
it Is ready to boll, clarify it with the 
whites of 4 eggs. Let it boil for an 
hour, and when nearly cold put in some 
yeast to work it ; pour it into the cask, 
reserving some of the liquor to fill up 
the cask with, as it sinks with working, 
if you have about 10 gal. or so, it should 
be fit to bottle off In 2 months’ time after 
it has been closed down. Keep at least 
a year in bottle. 

2. — Gather the berries when quite ripe, 
and in dry weather. Pick them clean ; 
put them into a copper with % gaL of 
water, and keep up a slow fire until the 
berries sink ; then strain the juice through 
a hair sieve, and to every galLow of It al- 
low 3 gaL of soft water, and to every 
gallon of the mixed liquor 3 lb. of good 
moist sugar. Put back into the copper 
and boil for an hour, skimming thor- 
oughly ; draw off into a tube, and when 
it is a^ut 70 o put a toast, spread with 
yeast, into it, and let It work for 48 
hours, or longer, if necessary ; pour it, or 
draw It off, if you have a tap in your 
iub, as should be the case, into the cask 
Which Is to hold it ; and If you have 18 
Bal. of liquor, add 1 oz. of cloves, 2 oz. 
of allspice, 2 oz. of Jamaica ginger, and 
1 oz. of sweet almonds, all bruised. Bung 
very sUghtly unUl fermentation is quite 
over ; then close down tightly artd tap in 
“ months. 

3. -*-01d recipe ; Put the ripe, nicked- 
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over berries Into an earthen pot ; put this 
into a copper with sufiBcient water to 
come up about two-thirds of the height 
of the pot, which Is about as far as the 
berries should reach inside ; be careful 
that no water touches them. Make aun- 
tie fire, and keep the pot in the ^ter 
till it is quite hot, then take It out Pour 
the berrlM into a coarse cloth, strain 
the juice, and put it into a large sauce- 
pan ; to every quart of juice allow 1 lb. 
of good moist sugar ; let it boil, and skim 
well. It should boil until ra^er thick, 
then pour it into a jar. Put 60 lb. of 
raisins into a cask, and fill it up with 
water ; let it stand for a fortnight ; stir 
it well every day ; then jwur off the li- 
quor into a clean cask that just holds 
it. It should stand until It has done 
hissing : then bung it down close, and 
stand until fine. To every gallon of this 
liquor allow % pt. of the elder syrup : 
mix well, and when it has fined down, 
rack off into another cask ; bottle off 
after 3 months. 

4. — Chop a quantity of Malaga raisins 
quite fine ; allow 1 qt, of water to every 
lb. of raisins, and put raisins and water 
into an open tub ; cover over with a 
double cloth and let it stand for 9 days, 
stirring up each day. Then draw off 
the liquor as long as it wiU run, and 
press the raisins to get out the remainder 
of the juice ; mix all together in a bar- 
rel To every gal. of liquor allow 1 pt. 
of the juice of elderberries, prepared 
simply by mashing the berries with the 
hands and straining off the juice. Stop 
down close, and stand for 6 weeks ; then 
draw off the fine liquor, and to every gaL 
add 14 lb, of moist sugar. Stand again 
until quite fine, and then bottle off. Keep 
in a cool cellar for use. 

Elder Flower Wine is made from the 
flowers, in this manner : 1. — Gather the 
flowers on a diy day ; remove all stalks, 
and to every qt. of flowers allow 1 gal. 
of water and 3 lb. of loaf sugar ; boil 
the sugar and water for 14 hour ; then 
pour it on the flowers, and let it work 
for 3 days ; then strain the wine care- 
fully thruogh a hair sieve, and put it 
into a cask. To every 5 gal. of wine add 
oz. of isinglass, dissolved in elder, and 
3 eggs (whites only), beaten up ; close 
up the cask, and stand six months before 
bottling off. 

2. — Boil 18 lb. of powdered loaf su^ur 
in 6 gal. of spring water ; beat up the 
whites of 2 eggs, and add ; skim very thor- 
oughly, Mid put in 14 peck of elder flow- 
ers, picked from their stems; take off 
the fire, and stir until cool; then adi} 
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4 tablespoonfuls of yeast and 6 spoon- 
fuls of lemon juice, strained, and free 
fi*om pips ; mi^ well with the liquor by 
stirring twice daily for 4 days. Stone 
fl lb. of Malaga raisins, and put them 
Into a well cleaned out cask ; pour the 
wine upon them. Stop up the cask close- 
ly, and keep it in a rather warm place. 

If made in July or August, bottle off in 
February or March. This wine, when 
well made, very much resembles Fronlig- 
nac. 

Fig Wine. — Figs are largely employed, 
especially in Algeria, for the production 
of fictitious wine. For this purpose, figs 
from Asia Minor are preferred, on ac- 
count of their relative cheapness, and 
richness in sugar. When the fruit is 
treated with a suitable quantity of tepid 
water, acidified with tartaric acid, fer- 
mentation rapidly commences, resulting in 
the production of a vinous liquid of 
about 8" alcoholic strength, and so inex- 
pensive that It defies all competition of 
genuine grape w'ine^ Algerian or other- 
wise. Fig wine cannot be distinguished 
either by taste or the ordinary methods 
of analysis, from genuine grape wine, es- 
pecially when it is mixed with a propor- 
tion of the latter. The detection of fig 
wine, however, is rendered comparatively 
easy by the fact that it contains man- 
nitol. In order to separate the mannitol, 
100 c. c. of fig wine are evaporated to 
a syrup, which is allowed to stand in a 
coo4 place for 24 hours. At the end of 
this time the residue will have solidified, 
well defined groups of crystals being 
formed. The crystals are washed with 
cold alcohol of strength, in order 

to remove impurities. The residue is 
mixed with animal charcoal, and extract- 
ed with boiling 85% alcohol, and filtered. 
The alcoholic solution yields on evapora- 
tion a crystalline mass of mannitol, which 
may be recognized by Its physical and 
chemical properties. Certain white wines 
from the . Gironde district, as well as 
raisin and some other wines, contain 
mannitol, but only to the extent of a few 
decigrams per liter ; while fig wine con- 
tains from 6 to S grams per liter. By 
a determination of the mannitol It is 
possible to detect an adulteration of nor- 
mal Algerian wine with or even 14 
of fig wine. 

Ginper Wine.— 1.— Cold water, 3 gal. : 
loaf sugar, 9 lb. ; whole ginger, bruised. 
14 lb. ; raisins, % lb, ; lemons, strained 
juice and finely prepared rinds of 4 ; 
brewer’s yeast, 1 good tablespoonful. 
Stone and halve the raisins, put them 
•Into a large prei^ervlng pan, or perfectly 
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clean copper, with the water, sugar and 
ginger, bruised ; boil for 1 hour, skim- 
ming frequently. Turn the whole into a 
large earthenware bowl or 'wooden tub, 
allow the liquid to stand until milk-warm, 
then stir in the yeast On the following 
(lay put the preparation into a clean, dry 
cask, add the lemon juice, and bung 
lightly. Stir the wine every day for a 
fortnight, then tighten the bung. Let 
the wine remain undisturbed for 3 or 4 
months, when it may be bottled for use. 

2. — Water, 6 gal. ; loaf sugar, 14 lb. ; 
whole ginger, bruised, 6 oz. ; Muscatel 
I'aisins. 2 lb. ; Valencia raisins, 4 lb. : 
isinglass, oz. ; lemons, 6 ; brandy, 1 pt. 
Remove the peel of the lemons as thinly 
as possible, and boil it with the water, 
sugar and ginger for half an hour. Mean- 
while, stone and halve the raisins, put 
them into an earthenware bowl, pour the 
liquid over them when nearly cold, add 
the lemon juice and yeast. Stir it every 
day for a fortnight, then add the isin- 
glass, peviously dissolved in a little warm 
water, and drain into a clean, dry cask. 
Let the wine remain closely bunged for 
about 3 months, then bottle for use. 

3. — This Is an excellent stomachic, and 
Is very popuhi*- in England as a cheap 
substitute for a grape wine : Sugar. 12 
lb.; water, 3% gal.; ginger, 4 oz. Boil 
them together for half an hour ; when 
cooled to 75“ add the rinds of 6 lemons 
and some good yeast ; let it ferment for 
10 or 14 clays, then add 1 pt. of brandy 
and bottle It for use. 

4. — To 9 gal, of water allow 27 lb. of 
loaf sugar, 9 lemons, 12 oz. of bruised 
ginger, 3 tablespoon fuls of yeast, 2 lb, 
of raisin.s, stoned and chopped, and 1 pt. 
of brandy. Boil together for 1 hour in 
a copper (let it previously be well scoured 
and beautifully clean) the water, sugar, 
lemon rinds and bruised ginger. Remove 
every particle of scum' as it rises, and 
when the liquor is .sufficiently boiled put 
it into a large tub or pan, as it must not 
remain in the copper. When nearly cold, 
add the yeast, which must be thick and 
very fresh, and the next day put all in 
a dry cask with the strained lemon juice 
and chopped raisins. Stir the wine every 
day for a fortnight ; hen add the brandy, 
stop the cask down by degrees, and in 
a few weeks it will be fit to bottle. Suffi- 
cient to make 9 gat. of wdne. The b^t 
time for making this wine is either in 
March or September. 

Gooseberry. — 1. — Firm green gooseber- 
ries, 20 lbs. ; ho^ water, 3 gal. ; loaf sugar, 
15 lb.: cream of tartar, 1% oz. T()p 
and tail the gooseberries, put them into 
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an earthenware bowl or wooden tub, and 
P 9 ur over them the hot water. Let them 
.soak for 24 hours, then bruise them well 
with a heavy wooden mallet or potato 
masher, and drain the juice through a fine 
hair sieve or jelly bag. Replace the skins 
in the vessel in which they were soaked, 
cover them with boiling water, stir and 
bruise well, so as to completely extract 
the juice, then strain through the sieve 
Of bug. Mix this preparation with the 
juice, add the sugar, and boiling water 
to increase the liquid to 5 gal. Replace 
in the bowl or tub, stir in the cream of 
tartar, cover with a heavy woolen cloth, 
and allow the vessel to stand in a mod- 
erately warm place for 2 days. Now 
strain the liquid into a small cask, cover 
the bunghole with a folded cloth until fer- 
mentation ceases — which may be known 
by the cessation of the hissing noise — 
then bung closely, but provide the top 
of the cask with a vent peg. Make this 
wine in the beginning of June, before the 
berries ripen ; let it reniain undisturbed 
until December, then drain it off care- 
fully into a clean cask. In March or 
April, or when the goosebery bushes be- 
gin to blossom, the win emust be bottled, 
and tightly coi’ked. To insure its being 
clear and effervescing, the wi^e Jiiust be 
bottled at the right time, and on a clear 
<la,v. 

Grape Wine. — 1. — Ripe (Jrapes. — Mash 
sound, ripe grapes well with your hands, 
in an earthen pan, or if not with your 
1 lands, with a perfectly tasteless stick 
of wood. Do not crush the seeds ; strain 
the liquor into a cask, gently squeeze the 
pulp, pouring the remainder of the juice 
into the cask (strained). Let It stand 
aside for a fortnight, then draw it off 
into another cask, covering up the bung- 
hole with a piece of slate till all fer- 
mentation has ceased. Bottle in fi months, 
cork, and seal, and it will be drinkable in 
12 months’ time. 

2, — Grape Wine. — Ten lb. fresh grapes 
are put into a large jar or crock, 3 qt 
boiling water poured over them, and when 
the water is cool enough to permit of it, 
squeeze the grapes well with the hand. 
After allowing the jar to remain 3 or 4 
days covered with a cloth, press out the 
grapes, then add 5 lb. of sugar. Allow 
it to remain for 1 week, skim and strain 
carefully, then bottlei corking loosely. 
After the fermentaUon is completed strain 
and seal tightly. 

3. — Put 20 lb. of ripe grapes into a 
j^tone jar, and pour on ti qt. of boiling 
water : when cooled sufficiently squeeze 

hand. Cover jar wiUi cloth, ‘let stand 
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for 3 days, then press out the juice ; add 
10 lb, crushed sugar. After standing a 
week, scum, strain and bottle, corking 
loosely. When fermentation is complete 
strain again and bottle, corking tightly. 
Lay n side in cool place. 

4. — Sound, not overripe grapes : to each 
lb. allow 1 qt. of cold water ; add' to ea<di 
gal. of liquid obtained from the grapes 
3 lb. of loaf sugar, ^ pt. of French 
brandy, and oz. of isinglass. Sti’ip 
the giapes from the stalks, put them into 
a wooden tub or earthenware bowl, and 
bruise them well. Pour over them the 
water, let them stand for 3 days, stirring 
frequently, then strain through a jelly 
bag or fine hair sieve. Dissolve the sugar 
in the liquid, then pour the whole into 
a cask. Bung lightly for a few days un- 
til fermentation subsides, then add the 
isinglass, dissolved in a little warm water, 
and the brandy, and tighten the bung. 
Let the cask remain undisturbed for 6 
months, then rack ihe wine off into bot- 
tles, cork and seal them securely, and keep 
for at least a year before using. 

D. — Bock, British Red. — PVom cream of 
tartar, 1% oz. ; tartaric acid, % oz. (both 
in very fine powder) ; juices of the pui> 
pie plum, ripe apples, and red beet, of 
each (warmed), 5 pt. ; lemon juice, 1 pt. ; 
with white sugar, 2V^ lb. per gal. 

Honey Wine. — 1. — Honey, 20 lb.; cider, 
12 gal. ; ferment, then add : Rum, ^ 
gal. ; brandy. gal. ; red or . white tar- 
tar, dissolved, 6 oz. ; bitter almonds, % 
oz. ; cloves, H oz. This is also called 
mead wine. 

1 2. — According to Dziei'zon. — In a pol- 

! ished copper kettle mix 12 parts of 
honey with no parts of water, allow it 
to boil gently, and skim off the scuin. 
After half an hour introduce gradually 
IMi parts of finely crushed chalk, con- 
stantly stirring. The tough substance this 
froms on the surface is skimmed off, and 
when no more appears pour the fluid into 
a wooden vessel, so that as it rests and 
cools the chalk will settle. The fluid is 
then carefully poured off, so that all the 
chalk is left behind, returned to the ket- 
tle, which has again been cleaned, where 
it receives ah admixture of 3 parts of 
pulverized charcoal, well purified by heat- 
ing to redness. It is then poured for the 
second time into tlie cleansed wooden ves- 
sel, cooled, then filtei-ed. through a conical 
bag of felt or flannel, It is Uien returned 
to the kettle and . heated to boiling. In 
the meantime- the whites .of. 25 eggs are 
beaten, with water, to a foam, and gradu- 
ally added to the fluid. By this means 
it is completely fined, the egg-white tak- 
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Ing up any particles of charcoal or other 
impurities, to be removed as scum. The 
chalk takes away the acid, the charcoal 
the waxy flavor. The fluid having boiled 
for hour after the addition of the egg- 
white, it is cooled, racked Into a cask, 
which shoxild not be quite full, a small 
space being left at the bunghole, which 
is colored with a piece of clean linen, 
and the fluid left to spontaneous fermen- 
tation. In other respects the process Is 
the same as in making mead. Cleared 
in the cask, and racked Into bottles, the 
wine will keep for more than 50 years. 
A cool cellar, at a temperature of 38 to 
40" F., Is an important factor. The bot- 
tles are placed In damp sand, which is 
moistened from time to time with salt 
water. 

Koto.— Kola nuts, In coarse powder, 1 
oz.; sherry wine, 30 oz. Macerate for 8 
days, and filter. This wine may also be 
made with roasted kola nuts, which give 
a better tasting preparation, and it is 
none the worse for the addition of a lit- 
tle sugar. 

Lemon Wine.— The flne^ut peel of 4 
to 5 lemons is treated with sherry, 1,000 
grams; cognac, 300 grams; and filtered 
after M hours. To the fllterate add or- 
ange-flower water, 50 grams. 

Madeira .Wine.— 1.— To 10 gal. pre- 
pared cider add 1 gal. Madeira wine ; pure 
proof spirits, 3 qt ; brandy, 1 qt. ; tar- 
taric acid, % to 1 oz. ; ol Ibitter almonds, 
dr., cut In % pt. alcohol ; loaf sugar, 
lb. Allow It to stand for 2 week-s; 
rack, fine, and repeat If necessary. 

2. — Pale malt, ground, 4 bu.; boiling 
water, 44 gaL ; infuse, strain off this while 
warm ; take 24 gal. and add : sugar candy, 
14 lb. ; cream of tartar, 3 oz. ; when dis- 
solved, add yeast, 2 lb.; ferment, keep 
Rktmmin g off the yeast, and when the fer- 
mentation Is nearly finished add raisin 
wine, 2% gal. ; brandy and sherry wine, 
of each 2 gaL ; rum, 1 qt ; bung It down 
for 6 or 9 months. A second infusion of 
the malt may be made for beer. 

3. — Purified honey, 15 oz. ; hop tops, 
% oz.; alcohol, 90%, 19% oz. ; French 
wine, 4% qt ; add % oz, tincture burned 
sugar; filter. 

Malmsey^ British. — ^From sliced or 
grated pannJps, 4 Ib. ; bolting water, 1 
gaL ; when cold press out the liquid, and 
to eadr gal, of tream of tartar, % 
oz., lird good Muscovado sugar, 3 ib. : 
fermaai, rndk, and add of brandy 3 to 
5%. Gbod Malaga raising may be sub- 
stltitted for the sugar. 

or Money W4ne.>~Tkke 10 gaL 
of waUr, 2 gal of strained honey, with 
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2 or 3 oz. of White Jamaica ginger root, 
bruised, and 2 lemons cut in slices. 
all together, and boll for half an hour, 
carefully skimming all the time. Five 
minutes after the boiling commences add 

2 oz. of hops. When partially cold put 
It into a cask to work off. In about 

3 weeks after working it will be fit to 
bottle. This Is a wholesome and pleas- 
ant beverage, particularly grateful In 
summer, when drunk mixed with water. 

Medicated Wines. — Dieterich, in a late 
issue of his PAarmflceuWsche Jlfanitol, 
gives a number of formulae for the prepa- 
ration of medicated wines. Few, if any, 
of these can be regarded as tipples, but 
all are peculiar for the fact that the 
wine from which they are made is detan- 
nated. We give a selection of the more 
important formulae for articles which 
should be salable If put up In attractive 
form and brought before customers In a 
nice way.. 

1. — Cascara Sagrada Wine. — ^White gel- 
atine, in strips, 15 gr. ; distilled water, 2% 
dr. ; dissolve by the aid of heat, and add 
to sherry wine, 28 oz. Shake well, set 
aside for some time, then add : Tasteless 
fluid extract of cascara sagrada, 1% oz. ; 
sugar, 1% oz. Set aside in a cool place 
for 8 dags, and Alter. A similar wine, 
not free from the bitter principle of the 
bark, may be made by macerating 1% 
oz. of cascara sagrada and 1% oz. of 
sugar in 30 oz, of sherry for 8 days, and 
filtering. A Rhamntis frangvla wine can 
be made in the same way, 

2. — Cinchona Wine. — a. — ^White gela- 
tine, 15 gr. ; distilled water, 2% dr. ; 
sherry wine, 18 oz. Detannate in the 
manner directed above, and then add : 
Simple syrup, 6 oz. ; tincture of cinchona, 
6 oz. After 8 days, filter. 

b. — May also ^ made with red wine, 
or direct from the bark, the quantities 
being : Gelatine, 15 gr. ; distilled water, 
2% dr.; sherry wine, 30 oz. ; cinchona 
bark, In coarse powder, 10 dr. ; sugar, 
1% oz. Macerate for 8 days, and filter. 
In this case care must be taken to have 
the gelatine and wine reaction complete 
before adding the cinchona ; otherwise the 
alkaloid may be thrown out by the tannin 
of the wine. 

3. — Improved Quinine Wine. — Gelatine, 
15 gr. ; distilled water, 2% dr. ; dis- 
solve, and add to sherry wine, 29% oz- 
Shake, and set aside to clear; the nadd 
the following solution; Hydrochlorate of 
quinine, 30 gr. ; dilute hydrochloric acid, 
30 drops; water, % oz. After a week 
filter. This is double the strength given 
by Diet^cb. 


( 366 ) 




Beverages — AkohoUc 


(Wine) 


Moselle. — 1. — British Red Moselle. — 
Malmsey, colored with clarified elderberry 
juice. 

2. — British. Sparkling Moselle. — From 
rich cider apples (carefully peeled and 
garbled), pressed with ^ of their weight 
of white magnum bonum plums (previ- 
ously stoned), and the juice fermented 
with 2H lb. double refined sugar per gal., 
as champagne. 

Mvlbberry. — 1. — Juice of the fruit, 10 
gal. ; or of mulberries, bruised, 15 gal. ; 
water, 16 gal. ; sugar, 35 gaL ; boll and 
ferment, then add spirit, 2 or 3 gal. ; red 
tartar, 7 oz, ; cassia, H oz. ; bitter al- 
monds, H oz. 

2. — ^Rlpe mulberries, ripe apples, equal 
quantities ; sugar or honey, 1 lb. to the 
gal. Express the juice, put It Into a cask, 
and add the sugar; ferment with yeast, 

1 qt. to every hhd. ; catechu, % lb.; red 
argol, % Ib. 

MvUed Wine. —Take M oz. bruised cin- 
namon, % nutmeg, grated, and 10 bruised 
cloves. Infuse them In % pt boiling 
water for an hour, strain, and add % oz. 
white sugar. Pour the whole into 1 pt 
hot port or sherry wine. This is a good 
cordial and restorative in low stages of 
iever, or In the debility of convalescence 
from fevers. 

Muscatel, British.— As British spark- 
ling Moselle, with some Infusion of clary, 
or of the musk plant, to flavor it. 

Orange. — 1. — Two blood oranges are 
stuck with cloves, and the whole fruit is 
then covered with burgundy, 1,000 grams ; 
cognac, 800 grams ; 90% alcohol, 200 
grams ; filtered after standing for 4 days. 

2. — The oranges must be perfectly ripe. 
Peel them and cut them into halves, cross- 
wise of the cells ; squeeze Into a tub. The 
press used must be so close that the seeds 
cannot pass Into the ^ust Add 2 lb. 
white sugar to each gal. sour orange 
juice, or 1 lb. to each gal. sweet orange 
juice, and 1 qt. water to each gal. of 
the mixed sugar and Juice. Close fer- 
mentation Is necessary. The resultant 
wine is amber-colored, and tastes like 
dry hock, with the orange aroma. Vine- 
gar can be made from the refuw, and ex- 
tract from the peels. 

Peach. — ^Take of cold soft water, 18 
gal ; refined sugar 25 lb. ; honey, 6 Ib. ; 
vihlte tartar, in fine powder, 2 oz. ; 
peaches, 60 or 80 in number. Ferment, 
then add 2 gal brandy. This will make 
18 gnl The first division is to be put 
Into the vat, and the day after, before 
the peaches are put In, take the stones 
from them, break them and the kernels, 
dien put them and the pulp into the vat. 
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Pepsin Wine. — White gelatine. In strips, 
15 gr, : distilled water, 2% dr.; white 
wine, 25 oz. Detannate as described. At 
the same time mix together : Pepsin, 7 
dr. ; glycerine, 6 dr. ; distilled water, 6 
dr. Add to the wine, along with 40 
minims of hydrochloric acid : macerate 
for 8 days, shaking occasionally ; then 
filter. 

Pineapple Wine. — A pineapple of about 
500 grams and % of a vanilla pod are 
cut up, and macerated with port wine, 
1,300 grams ; cognac, 200 grams ; allowed 
to stand 2 days ; filtered without strong 
pressure. 

Port. — 1. — Ripe fruit, 4 lb, ; clear soft 
water. 1 gal. ; sugar, 3 lb. ; cream of tar- 
tar, dissolved in boiling water, 1% oz. : 
brandy, 2 to 3% ; flavoring as required. 
The addition of an equal quantity of 
fnjit and sugar increases the strength. 

2. — Add to 10 gal prepared cider, 2 
gal. genuine port wine, 2 qt ISfest cognac 
brandy, 1 pt, simple syrup, 1 lb. bruised 
raisins, 1 oz. tincture kino, % oz. extract 
rhatany, 3 qt proof spirits. Allow It 
to stand for 2 weeks, rack, fine, and re- 
peat, if necessary. Keep the wine cool 

3. — British Port, London Port, South 
amp ton Port. — Red cape, 2 gal. ; damson 
or elder wine, 1 gal. ; brandy, % pt ; i>ow- 
dered kino, % oz. 

4. — Strong old cider, 6 gal. ; elderberry 
juice, 4 gal. ; sloe juice. 3 gal ; sugar, 
28 lb. ; powdered exract of rhatany, ' 1 
lb. ; at time of racking add brandy, % 
gal ; good port wine, 2 gal 

5. — Good port 12 gal. ; rectified alco- 
hol, 6 gal. ; French brandy, 3 gal. ; strong 
rough cider, 42 gal. ; mix in a well sul- 
phured cask, 

6. — Port wine, 8 gal. ; brandy, 6 gal : 
sloe juice, 4 gal. ; strong rough cider, 45 
gal ; as the last. 

7. — Cider, 24 gal ; juice of elderberries, 
6 gal. ; sloe juice, 4 gal ; rectified alcohol, 
3 gal; brandy, 1^,4 gal; powdtred rhat- 
any, 7 lb. ; isinglass, 4 oz., dissolved in 
1 gal. cider; bung it down; in 3 months 
it will be fit to botUe, but should not be 
drunk until the next year ; if a rougher 
quality is required the quantity of rhatany 
may be increased, or 5 or 6 oz. of alum, 
dissolved in water, may be added. 

Quinine Wine. — Break into small pieces 
1 oz. of sulphate of quinine and put it 
into a glass Jar with 2 oz. of 90% alco- 
hol ; let the quinine infuse for 24 hours ; 
add 1 qt. of claret, and let it remain thus 
for 12 days ; then filter the wine through 
a felt bag, and bottle for use. The above 
quantity of quinine may be dissolved, 
without the addition of alcohol, In any of 
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the following Avines : Madeira, Marsala, 
Malaga, Lunel, or AUcant, 

Hcistrt TVijie. — 1. — To each lb. of raisins 
allow 1 gal. of cold water, 2 lb. of good 
preserving sugar. 1 tablespoonful of yeast. 
Strip the raisins from the stalk, put them 
into a large boiler or clean copper, with 
the water, simmer gently for about 1 
hour, then rub them through a sieve. Dis- 
solve the sugar In the liquid, and add 
the raisin pulp and the yeast, let the ves- 
sel stand covered for 3 days, then strain 
the liquid into a cask. Bung loosely un- 
til fermentation ceases, then tighten the 
bung, and allow the cask to stand for 
at least 12 months before racking the 
wine off into bottles. 

2. — With Cider, — Good cider, 8 gal, ; 
Malaga raisins, 15 lb. ; French brandy, 1 
bottle ; sugar candy. 3 oz. ; the rind of 
3 lemons. Strip the raisins from the 
stalks, halve them, put them into a 9-gal. 
cask, andtlour over them the cider. Bung 
lightly for 5 or e days, then tighten the 
bung and let the cask stand for 6 months. 

3. — Raspberries. 0 qt. ; red currants, 4 
qt. ; water, 10 qt. : good presei-ving sugar, 
10 lb. ; French brandy, 1 pt. Strip the 
red currants from the stalks, put them 
into a large earthenware or wooden ves- 
sel, and pour over them the water (which 
must have been previously boiled, and al- 
lowed to become quite cold). On the fol- 
lowing day crush the red currants with 
a wooden mallet or potato masher, add 
the raspberries, and allow the whole to 
stand until the following day. Strain 
the liquid through a jelly bag or fine hair 
sieve, and drain the fruit thoroughly, but 
do not squeeze it. Stir in the sugar, 
and when quite dissolved turn the wine 
into a clean, dry cask. Bung loosely un- 
til fermentation ha,s entirely subsided, 
then tighten thf bung, and allow the cask 
to remain undisturbed for 3 months. At 
the end of this lime rack the wine off 
carefully, straining that near the bottom 
of the cask repeatedly until quite clear. 
Scald and drain the cask, replace the 
wine, add the brandy, bung lightly, let 
it remain 2 months longer in the cask, 
and then bottle. 

Raspberry Wine. — 1. — Ripe raspber- 
ries, 10 qt. ; boiling water, 10 qt. ; good 
preserving sugar, 6 lb. ; brewer’s yeast, 2 
tablespoonfuls ; French brandy, 1 pt. ; Isin- 
glass, *4 oz. Prepare the fruit in the 
usual way, put it into an earthenware 
or wooden vessel, pour over It the boiling 
water, and let 1 1 rema in covered un ti 1 
the following day. Pass both liquid and 
fruit through a fine balr sieve, let it 
stM for 24 hours, then strain it care- 
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fully, without disturbing the sediment, 
into another vessel. Add the sugar, stir 
in the yeast, and as soon as the sugar 
is dissolved turn the whole .into a clean, 
dry cask. Cover the bunghole with a 
folded cloth until fermentation subsides, 
then bung it closely. Let It stand for 
1 month, rack It off Into a clean ettsk, 
add the brandy, and isinglass dissolved in 
a little warm water, bung tightly, and 
allow it to remain undisturbed for 12 
months. At the end of this time rack it 
off into bottles, cork them securely, store 
for 12 months longer, and the wine will 
be ready for use. 

2. — Put 6 qt. of ripe raspberries into 
an earthenware or uooden vessel, bruise 
them well with a heavy wooden spoon, 
and pour over them G qt. of cold water. 
Let them stand until the following day, 
stirring them frequently, then strain the 
liquid thi-ough a jelly bag or fine hair 
sieve, and drain the fruit thoroughly, but 
avoid squeezing it. Measure the liquid : 
to each qt. add 1 lb. loaf sugar ; stir oc- 
ca.sionally until dissolved, then turn the 
whole into a cask. Bung loosely for sev- 
eral days, until fermentation ceases, then 
tighten the bung ; let It remain thus for 
3 months, and bottle for use. 

Red Wine. — Cider, IG gal. ; honey, 27 
Ih. : tartar, red, 8 oz. raw sugar, 3 lb. : 
sliced red beet, 0 lb. ; boil, fennent, and 
add : Cassia, oz. ; ginger, oz. ; 
sj)iiit. 5 qt. 

laiuburb Wine.— 1.— Rhubarb, 25 lb. : 
cold water, 5 gal. ; to each gal. of liquid 
i thus obtained add 3 lb. of either loaf or 
i good preserving ^ugar and the juice and 
[ very thinly pared rind of 1 lemon ; to the 
I whole add loz. of isinglass. Wipe the rhu- 
j baj-1) with a damp cloth and cut it into 
.short lengths, leaving on the peel. Put it 
j into an earthetiware or wooden vessel, 
I flush it thoroughly with a wooden mallet 
i or heavy potato masher, and pour over it 
j ii)c water. Let it remain covered for 
: 10 days, stirring it daily ; then strain llie 
liquor into another vessel, ddd the sugar, 
lemon juice and rind, and stir occasion- 
ally until the sugar is dissolved. Now 
put it imo u cask, and add the isinglass, 
previously dissolved in a little warm 
water j cover the bunghole with a folded 
cloth for 10 days, then bung securely, 
and allow it to remain undisturbed for 
12 months. At the end of this lime rack 
off Into bottles, and use. 

2 . — Rhubarb, 20 lb. cold water, 5 gal. ; 
loaf or good preserving sugar, 12 lb. ; 
French brandy, 1 pt, ; barley sugar, Vi 
lb.; isinglass, Va oz. ; the rind of 2 or- 
anges ; the rind of 2 lemons. Wipe the 
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rhubarb with a damp cloth, slice it thinly, 
put It into a large earthenware or wooden 
vessel, pour over it the water, and let it 
stand, closely covered, for 4 days. Strain 
the liquid through a jelly bag or fine 
sieve, pressing the pulp as dry as possi- 
ble without allowing any of it to pass 
through the sieve. Add the sugar, stir 
occasionally until dissolved, then tui>n the 
preparation into a cask and cover the 
hunghole with a folded cloth. As soon 
as fermentation subsides add the brandy. 
Bung the cask securely, and allow It to 
remain undisturbed for 3 months. Rack 
the wine into a clean, dry cask, add the 
very finely pared rind of the oranges and 
lemons, the barley sugar, finely powdered, 
and the isinglass dissolved in a little 
warm water Bung the cask securely, 
store in a cool, dry place for at least 
12 months, then bottle, cork securely, 
store for 6 months longer, when the wine 
will be ready for use. 

SciiTKi Wine, — Leaves of Alexandrian 
senna, 1 H oz. ; sherry wine. 27 oz. Mac- 
erate for 8 days, i>ress and strain ; then 
add 5 gr. of gelatine, dissolved in 2 ’4 
dr. of distilled water, and then the 
following : Tincture of orange peel. 1 
oz. ; tincture of ginger. oz. ; aromatic 
tincture. 80 minims ; honey, 2 oz. Again 
allow to stand for 10 days, and filter. 
This tvine i.s an excellent aperient for per- 
son.s suficring from hemorrhoids. 

Sherry Wine. — 1. — To S gal. prepared 
cider add : Best sherry wine, 6 qt. ; na- 
tive wine. 1 gal, ; oil of bitter almonds. 
.*( dr., cut in % pt. of alcohol : proof 
spirits, 3 g:i). ; sugar, 1 lb. ; saffron to 
color. Let the wine stand for 10 days ; 
rack, and fine. 

2. — Cape or raLsin wine, .slightly fla- 
vored with a very little biUer-almond 
cake, or, what Is more convenient a ht- 
lle of the essential oil, dissolved in alco- 
hol (essence of hitter almonds). 

3. — To the last add a minute quantity 
of sweet brier, eau de fleurs d’oranges, or 
orris, to give it a very slight bouquet. 

4. — To each gal. of strong raisin must 
add, when racking, 1 Seville orange and 
2 bitter almonds, both sHc«d. By omit- 
ting the almonds and adding 2 or 3 green 
citrons to each 10 gal. this forms British 
Madeira : 

5. — Loaf sugar, 32 lb. ; sugar candy, 10 
ib. ; water, 16 gal. Boil ; add pale ale 
wort (as for Madeira), n gal.; yeast, 1 
ib. ; on the third day add raisins, stoned, 
10 lb. ; and in another 2 or 3 days bran- 

1 gal. ; bitter almonds, grated,* 1 dr. ; 
bung it down for 4 ‘months, draw it off 
into another cask, add brandy, 1 gal, and 


in 3 months bottle it. Teneriffe, slightly 
flavored with cherry’ laurel, or almonds, 
forms a most excellent British sherry, 
either alone, or diluted with an equal 
quantity of cape or raisin wine. 

fi. — From Sour Grapes.— The way an 
imitation sherry is made In England Is 
to mix equal quantities of new cider and 
honey, and evaporate to a density so that 
a fresh egg will float so as to be half 
immersed. The liquid is then cooled and 
kept in a stone vessel at a temperature 
of from 60 to 67'= F., until in about 12 
or 14 days Llie peculiar smell of the fer- 
mentation is strongly established ; then 
the liquid is put into a barrel, closed up. 
and placed in a cool cellar o settle ; after 
3 or 4 days it will be cleared ; it is then 
bottle<l, and six weeks later is fit for 
drinking. We believe that grape juice 
may be used in place of cider, but if too 
acid, sugar and water would only make 
a kind of lemonade, and spoil the sherry 
taste, which Is not acid. Sugar does not 
destroy this, but sulphite of lime is the 
proper material (not sulphate). 

Strawberrxj Wmc. — 1. — Take of cold, 
soft water, 7 gal. ; cider, 6 gal. ; straw- 
berries, 6 gai. Ferment. Mix raw sugar, 
16 lb. : red tartar, in fine powder, 3 oz. ; 
the peel and juice of 2 lemons ; then add 

2 or 3 qt. of brandy. This will make 18 
gal. 

2.— Take of cold, soft water, 10 gal. ; 
strawberries, 9 gal. Ferment. Mix raw 
sugar, 25 lb.'; red tartar, in fine powder, 

3 oz. ; 2 lemons and 2 oranges, peel and 
juice ; then add I gal. of brandy. This 
will make IS gal, 

Tokay, Eritui)). — To good cider, IS gal., 
add of elderberry juice, l/y gal. ; honey, 
28 lb. ; sugar, 14 lb. ; red argol, in pow- 
der, lb. ; crystallized tartaric acid, 3 
oz. ; mix. boil, ferment ; and when the 
active fermentation is complete add of 
brandy, I gal., and suspend in the liquid 
from the hunghole a mixture of cassia 
and ginger, of each % oz. ; cloves and 
capsicum, of each 14 oz. ; the whole 
hi'uised. and loosely enclosed in a coarse 
muslin bag. It will be ripe in 12 months. 

White Wine, — Cider, 100 gal. ; honey, 
80 lb. ; sugar, 20 lb. ; mix, and ferment ; 
add spirit, 6 gal.; white tartar, 1% lb.; 
bitter almonds, bruised, 1 oz. 

Yeast Wine. — Pqtir 100 parts of watter 
In which 12 to 14 parts of white loaf 
sugar have been dissolved on to 40 parts 
of fresh wine yeast, and allow the whole 
to ferment at 41® F. The fermented wine 
is drawn off from the yeast, and may be 
further fortified by the addition of spiidts. 
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CEMENTS, GLUES, PASTES, MUCILAGES AND 
ALL ADHESIVES 

GENERAL SCHEME OF CLASSIFICATION 


CEMENTS PROPER 
ACID-PROOF 
AQUARIUM 

BARRELS AND CASKS 

BUILDING 

CASEIN 

CELLULOID 

DENTAL 

GLASS, ETC. 

JEWELERS’ 

LEATHER 

MECHANICS' 

METALS 

METALS TO GLASS, ETC. 
METALS TO LEATHER, ETC. 


CEMENTS PROPER^ondnued 

MICROSCOPISTS’ 

RUBBER 

WOOD TO WOOD 
MINOR USES 


OTHER ADHESIVES 

GLUE 

LUTES 

MUCILAGE 

PASTES 

PASTTES OR SPECIAL USES 
PUTTY 

SPECIAL ADHESIVES 


The importance of cements, both In the 
workshop and In the household, is uni- 
versally acknowledged, but the fre<iuency 
of failures In the use of them shows that 
no matter how good the receipt, or how 
carefully compounded, if the cement is 
carelessly applied or allowed an Insuffi- 
cient time for setting, bad results are sure 
to follow. By observing the following sim- 
ple rules much time and money can be 
saved. 

1. — See that the surfaces are clean. 
Dirt and grease are sure to breed trouble. 
Wash the article with lye (caustic pot- 
ash), or if from the nature of the sub- 
stance lye cannot be used, with carbon 
bisulphide. The hands are very liai»le to 
be greasy, and the edges to be joined 
should not be touched by them. If the 
substances to be united have been joined 
before, all traces of the former cement 
must be removed. 

2. — Bring the cement Into Intimate con- 
tact with the surfaces to be united. This 
is test done, by heaUng the pieces to be 
joined In those cases where the cement 
is melted by heat, as in using rosin, shel- 
lac, marine glue, etc. This heating Is of 
great impoi'tance an<l is usually neglected, 
to the detriment of the strength of the 
joint This fact is understood by cement 
peddlers, and some of the really marvelous 


feats performed by them are entirely 
owing to this cause. Where soiutions are 
used the cement must be well rubbed into 
the surfaces, either with a soft brush (as 
in the case of porcelain or glass) or by 
rubbing the two siirfaces together (as in 
making a glue joint between two pieces of 
wood). 

3. — As little cement as possible should 
be allowed to remain between the united 
surfaces. To secure this the cement 
should be as llQuld as possible (thoroughly 
melted if used with heat), and the sur- 
faces should be pressed closely into con- 
tact (by screws, weights, wedges or cords) 
until the cement has hardened. These 
mechanical aids also help to displace the 
thin film of air which sticks closely to 
the substance. The ordinary carpenter's 
hand screw is recommended for use with 
cements. It is in use by all cabinet mak- 
ers and carpenters for gluing. A string 
tightly bound about the object answers the 
same purple and is good if tight All 
excess should be removed from the edgi^ 
while the cement is sUH liquid. Plenty of 
time should be allowed for the cement to 
dry or harden, and this is particularly the 
case in oil cements, such as copal vamlBh, 
boiled oil, white lead, eta When 2 sur^ 
faces, each ^ in. across, are Joined liy 
means of a l^er of white lead placed 
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tween tlfcm, 6 months may elapse before 
the cement in the middle of the joint has 
become hard. In such cases a few days or 
weeks are of no account ; at the end of 
a month the joint will be weak and easily 
separated, while at the end of 2 or 3 years 
it may be so firm that the materia! will 
part, anywhere else than at the joint. 
Hence when the article is to be used im- 
mediately the only safe cements are those 
which are liquefied by heat and which 
become hafd when cold. A joint made 
with marine glue is firm an hour after it 
has been made. Next to cements that are 
liquefied by heal are those which consist 
of substances dissolved in water or al- 
cohol. A glue joint sets firmly in 24 
hours; a joint made with shellac varnish 
becomes dry in 2 or 3 days. Oil cements, 
which do not diy by evaporation, but 
harden by oxidation (boiled oil, white 
lead, red lead, etc.), are the slowest of all. 

4. — Coloring matters may be introduced 
into cements with good efTect. But cai^e 
should be used not to mix anything with 
the cement which will set up any chemical 
action and so weaken the joint. 

n. — Select the right recipe from the fol- 
lowing very full list of cements, which 
contains all which are of value and many 
which are published foi the first time. A 
good rubber cement, shellac varnish and a 
good giitta pcrcha cement a.s the following 
should be on every amateur’s work table. 

.1 StroTiff and Handy Ctmnnt , — One of 
the strongest cements, and very readily 
made, is obtained when e(|ual quantitie.s of 
gutta percha and shellac are melted to- 
gether and w’cll stirred. This is best done 
in an iron capsule placed on a sand bath 
and heated either over a gas furnace of 
on the top of a stove. It is a combination 
possessing both hardness and toughness — 
qualities that make it particularly desir- 
able in mending crockery. When this 
cement is used, the articles to be mended 
should be w'armed to about the melting 
point of the mixture, and then retained 
in proper position iiTilil cool, when they 
are ready for use. 

aCi d-p roof CEM EN TS 

1. — Acid-proof cements are used for 
cementing troughs or other objects in- 
tended to hold acid. 

2. — For Galvanoplasty. — An oaken 

trough, close made, will last from 12 to la 
yeans If coated with Burgundy pitch, 
|.5SP ^ams ; old gutta percha in shreds, 
^0 grams ; pounded pumice, 730 grams. 
Melt the gutta percha, mix with the 
pumice and add the pitch. A hot iron 
passed over the surface smooths It and as-' 
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slsis adhesion. Tlie box resists suphalc 
of copper baths, but not cyanide. 

3. — Melt togellier pitch, 1 part ; rosin. 
1 part, and pla.ster of par.ia (perfectly 
dry), 1 part. 

4. — A good acid-proof cement is ma'de 
by mixing a cojicentrated solution of sili- 
cate of soda with powdered glass to form 
a paste. This is useful for luting joints 
in vssels exposed to acid fumes. 

3- — A mixture of china clay and boiled 
linseed oil, in the pioportions needed to 
produce the right consistency. 

6, — Quicklime and linseed oil, mixed 
sUflly together, form a hard cement, re- 
sisting both heal and acid.s. 

7. — A sliffiy mixed paste of pipeclay 
and t“C>a! tar. 

5. — A cement which, according to Dr. 
Wagner, is proof against even boiling 
acids, may be made by a composition of 
India rubber. talloAv. lime and red lead, 
'fhe India rubber must first be softener by 
a gentle heat ami then 6 to 8% by weight 
of tallow is added tu the mixture while it 
is kept well stirred ; next dry slaked lime 
is apj)licd until the liuhl mass assumes a 
consistency similar to that of soft paste : 
lastly 209() of r^d k‘a<l is addeti. in order 
to make it hartlen and dry. 

P. — Sulphur, too parts ; tyllow. 

parts : I'osin, 2 parts. Meut. add sifted 
grouTitl glass. 

10. — Rosin. 1 part ; sulphur, 1 part : 
bricK dust, 2 part.s : the whole ig melted 
after careful mixing. This lute i.s proof 
against the attacks of nitric and hydro- 
chloric acid vapors 

11. - -.Melt 1 [ran of pure rubber in 2 
parts of linseed t>il ; adrl 6 parts of pipe- 
clay, This mixture produces a plastic 
.'Cinent which softens by heat, but does 
not melt. 

12. — Rosin, 3 11). : dried red ocher. Vi 
11). ■ calcined plasmr of par Is, t-j lb. ; liFi- 
seed^^il, % lb. These must he incorpo- 
rated b.v stirring together when melted. 

13. — Have boxes perfectly dry : smear 
them inside with a hot mixture of 4 parts 
rosin, 1 part gutta percha and a little 
boiled oil. The mixture must, be thor- 
oughly melted and stirred before use. A 
hot rod of Iron may be used to melr it 
into the crevices. They can be used for 
any ordinary type of battery. 

14. — Melt over a water bath 2 parts 
tallow and gradually add until all is dis- 
solved 30 parts pure rubber. When thor* 
oughly melted add 2 parts of slaked lime 

15. — Asb^estos . — Ground asbestos may 
be made into a c'>ment which will stand a 
high degree of heat by slmijly mixing l- 
with a solution of sodium silicatA 
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subsequent treatment with a solution of 
calcium chloride the mass may be made 
insoluble, silicate of calcium beinp formed, 

a. — AsbesdJfe, 2 parts ; barium sulphate, 

.T parts : sodium silica to, 2 parts ; mix. 
This cement will resist the strongest nitric 
acid. If hot acids are dealt with, the 
following will be found to possess still 
more resistant powers : b. — Sodium sili- 
<‘ate, 2 parts ; fine sand, 1 part ; asbestos 
powder, 1 part- Both these cements take 
,1 few hours to set. If the cement is 
wanted to set nt once, use potassium sili- 
cate instead of sodium silicate. 

b. — Mix 1 part each of asbestos and 
fine sjn-inkling sand and 3 to 4 parts of 
soda water glass (30° Be). The mass is 
plastic, speedily dries in the air and is 
firpTU'oof. After being exposed to the 
aci<ls kept in these vessels, the mass is 
waterproof. After being exposed to the 
be .softened in water. 

AQUARIUM CEMENTS 

1. — Whiting, 6 parts ; plaster of pari.s. 

3 jiarts ; white beach sand. .3 parts ; 
litharge. 3 parts ; powdered rosin. 1 part. 
Mix thoroughly and make into a putty 
witii the best eoacb varnish. Leave the 
ulass .a week before disturbing. 

2. — Linseefl oil. 3 oz. ; tar. 4 oz. ; rosin. 

1 lb. : melt together over a gentle fire. If 
too much oil is used, the cenicnt will run 
down the angles of tVie aquarium ; to oh- j 
^ iate this it should l)e tested before using j 
by allowing a small quantity to cool under 
water ; if not found suificiently firm, al- 
low it to simmer longer or add more tar 
and rosin. The sement should be poured 
in the corners of the aquarium while 
warm (not hot). This cement i.s pliable j 
and Is not poisonous. 

3. — Take litharge. 10 parts by measure ; 
plaster of parts, 10 parts ; dry white sand, 

10 parts ; finely powdered rosin. 1 part, 
and mix them when wanted for use into a 
])retty stiff putty with boiled linseed oil. 
This will stick to wood, stone, metal or 
glass and hardens under water. It is also 
good for marine aquaria, a.s it resists the 
action of salt water It is better not to 
Use the tank until !J days after it has been 
cemented. 

4. — Gypsum. 2 parts ; chalk, 2 parts ; 
litharge, 2 parts ; ixiwdercd rosin, 1 part. 
Mix with boiled linseed oil until a mass 
lesembllng glazier’s putty resitlts. An ex- 
cellent material for lightening aquaria 
has been found to be a mixture of lith- 
arge and glycerine, which turns as hard 
as atone tvithln a few hours. 

5. -— Gutta percha, in shreds, 4 oz. ; 
hlack pitch, 8 oz. ; shellac, 2 dr. Me)t In 
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an iron ladle on a sand bath and stir to- 
gether. Pour out on a wet ^ab and roll 
into sticks. 

fi. — The following is given by Dieter- 
ich : Litharge, 20 parts ; white sand, 
finest, 20 parts ; plaster f paris, 20 parts ; 
mangatjese borate, 1 part ; rosin, pow- 
dered, 70 parts ; boiled linseed oil, q, s. 
Mix the solids and make them into a 
paste with the oil. 

BARRELS AND CASKS 

1. — Hrewers' Cement, for Coating . — The 
following compound is recommended as a 
good and cheap substitute for brewers’ 
pitch : Coat twice the inside of a barrel 
with a solution of rosin, ^ lb, ; shellac, 2 
oz. ; turpentine, 2 lb., and yellow wax, % 
oz., in 1 qt. of strong alcohol. After the 
complete drying of the second coat give a 
last coat by applying a solution of 1 lb. 
shellac in 1 qt. of strong alcohol. This 
varnish will perfectly cover up the pores 
and does not crack off or impart a foreign 
taste to the beer. 

2. ^Cement for Closing. — Tallow, 5 
parts ; wax, 4 parts ; lard, 8 parts ; wood 
ashes, sifted, 5 parts. Apply with heat. 

♦3 . — Leakinff Barrels . — Melt at a low 
heat a mixture of lard, 30 parts ; rock 
salt, 30 parts ; w^ax, 10 parts, and paraf- 
fine, fi parts. To this add 25 parts finely 
sifted w'ood ashes. This cement is ap- 
plied warm over the leaky places. 

4 , — Ufassiat’s Cement for Covering 
Bunns. — Melt rubber wdth 10 to 20% tal- 
low or beeswax. Gradually add finely 
pounded quicklime. 

a,— Wax Putty for Leaky Casks, 
Bungs, etc. — ^Yellow wax, 4 lb. ; tallow, 
2 lb. ; spirits of turpentine, 1 lb. ; solid 
turpentine, 6 lb. Melt the wax and solid 
turpentine over a gentle fire ; add the tal- 
low. When melted take entirely away 
from the fire, add the spirits of turpen- 
tine. lot it cool. 

BRISTLES IN HAIR BRUSHES, 
SETTING FOR 

1 . — Pitch or shellac, 1 to 2 parts; gutta 
percha. 1 part. Melt together, stirring 
until thoroughly incorporated, then pour 
into cold water. When cold this is a 
black elastic mass, softening with heat. 

2 . — Rosin, 2 parts ; yellow wax, 2 parts ; 
Inumt ocher, 2 parts. Melt the rosin with 
the wax and stir in the ocher which 
should be in a very fine state of division. 
Keep the mass heated to a fluid until 
ready to pour into the form. 

3. — Slaked lime, powdered, 54 parts ; 
pow'dered alum, 6 parts ; fresh beef blood. 
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strained, 40 parts. Mix the powders and 
stir them intimately into the blood. 

BUILDING CEMENTS 

1. — To 1 heaped bushel of mortar, made 
in the ordinary way, add 3^ qt. (dry 
measure) of Iron scale and 1% qt of 
molasses. Use the same day. 

2. — Blood Cement, Pointinff for Bricks. 
— a. — Slaked lime, 50 parts ; beaten bul- 
lock’s blood, 40 parts ; alum, 1 part ; mix. 

b. — Slaked lime, 50 parts ; fine ashes, 
25 parts ; bullock's blood, 8 to 10 parts. 

3. — Buildin!/ Stone, Cheap. — Plaster of 
parts, 20 parts ; hydraulic time, 2 parts ; 
liquid glue, 1 part ; water, 100 parts ; pour 
into molds when hard ; dry in the air for 
2 weeks. 

4 . — English Roman Cement, — Take a 
bushel of lime slaked vrlth 3% lb. of green 
copperas, 15 gal, of water and % abushel 
of fine gravel sand. The copperas should 
be dissolved In hot water ; It must be 
stirred with a stick and kept stirring con- 
tinually while in use. Care should be 
taken to mix at once, as much may be 
requisite for one entire front, and It is 
very difficult to match the color again. It 
ought to be mixed the same day it is usA. 

5. — Facing Putty,— Mix whiting, some 
white lead and a small quantity of lith- 
arge. Then add a small quantity of dry- 
ing oil. This putty is especially good for 
stopping small flaws. 

6. — Floors. — a, — For cellar bottoms use 
5 parts of clean, coarse, sharp sand (plas- 
terers call it fine gravel) to 1 part of 
cement. It only requires to be damp 
enough to work well. It is mixed in a 
box, wheeled into cellar, dumped, and 
spread smooth with a shovel, hoe or 
trowel, about 2 In. thick. Take a spade 
or shovel, flat side, and beat It down hard 
and smooth. For finishing, use 1 part 
of cement to 1 part of sand ; this Is thor- 
oughly mixed, and then watered so it Is 
like plastering mortar. Dump it on the 
first coat, about ^4 in. hick, spread and 
smooth with a troweL It will soon become 
as hsird as stone. The cement is known 
as Portland cement, though the common 
hydraulic cematt will answer If fresh. 

b. — ^Mix 6 parU of plaster of Paris with 
1 part of lime ; wet, slake, and lay the 
floor. Then go over It after it is dry 
iwith a solution of copperas. Tihla Is 
repeated Mveral times. The surface must 
be pcu^cUy dry before each application. 
FlnaiUy, after some days’ drying, brown 
witb boiled linseed oil, and finally vamlsb 
with copal varnish. The floor may have 
to be laid in aectiona, on account of the 
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expansion on setting. The Iron oxide 
turns brown on exposure to the air, 

7. — Granite Works, Filling in. — A fill- 
ing that Is used to fill up t&lee and to 
patch up nicked corners, etc., in granite 
monuments is made by melting gum dam- 
mar In a shallow vessel, over a water 
bath, so as not to burn It. AVhen quite 
thin, stir in granite dust, and add enough 
marble dust to lighten It to the color 
of the granite. Stir In all the dust the 
gum will easily hold ; roll out in long 
sticks, and it Is ready for use. To apply, 
heat an iron red hot, and hold It over 
the stone, and at the same time hold 
the stick near the monument, and it will 
melt, and can then be pressed into the 
cavity. When cold, pare down with a 
sharp tool, and jtouch It up lightly with 
a bush hammer or chisel. 

8. — ^Nomeiin’s Mastic, for Covering 
Buildings.— Silicious sand, 60 parts ; 
Bath or Portland stone (in fine powder), 
40 parts ; Hme marl, 20 parts ; litharge, 
8 parts ; ground together. For use, it 
is mixed up with linseed oil, and used 
like mortar. When this cement Is ap- 
plied to the purpose of covering build- 
ings intended to resemble stone the sur- 
face of the building is first washed with 
linseed oil. 

9. — Hydraulic Cement. — a. — Burnt 

brick, 63 parts; litharge, 7 parts. Use 
with Unseed oil. Wet the surfaces to be 
cemented. 

b. — Gad’s. — Clay, weU dried and pow- 
dered, 3 parU; oxide of Iron, 1 part; 
mixed together, and made into a stiff 
paste with boiled oil. Used for work re- 
quired to harden under water, 

c. — Turkish Plaster or Hydraulic Ce- 
ment. — Fresh Ume (reduced to powder), 
150 lb.; linseed oil, 15 qt ; cotton, 1% 
to 3 oz. Gradually mix the oil and cot- 
ton Into the Ume until the mixture Is 
of the consistency of bread dough. Mix 
in a wooden vessel. Dry the mixture, 
and, when used, form a paste by mixing 
with linseed oil Put on In coats. Used 
to coat water pipes of clay or metal. 

10. —LinseedrOU Cements, for Jointing 
Stones, etc . — ^Linseed oil, 25 parts; boil 
with 35 parts of Utharge and 350 parts 
of finely powdered burned lime. Use hot 

11 . — Martin’s.— Thlf Is manufactured 

In the same way as Keene’s, only 
bonate of soda or carbonate of potash is 
used, as well as alum, and the burning 
is carried on at a higher temperature. 

12. — MetalUc Cement.— (See Stone 

pairing.) ^ m 

13. ^Parian Cement.— Also ma<te i" 
the game way as Keene’s, but with tne 
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use of a solution of borax, the biborate 
of soda, In place of alum. All these 
cements are capable of receiving a high 
degree of Itioiish, and as they dry very 
rapidly, can be painted over within a few 
days. 

14. — Pen's Cement for Covering Build- 
ings, etc. — Powdered quicklime, 1 part ; 
powdered baked clay, 2 parts ; mix, then 
add 1 part of freshly baked and pow- 
dered gypsum to 2 parts of powdered 
baked clay ; and after mixing well, add 
them to the former powder, and tho'' 
oughly Incorporate the two. It is mixed 
up with water and applied like mortar. 
It acquires great hardness, and is very 
durable. 

15 . — Pointing for Buildings. — Use equal 
psirts of hydraulic cement (Portland), 
lime, and fine white sand. 

16 . — Portland Cement. — It derives its 
name from its supposed resemblance to 
Portland stone when used as a stucco 
upon walls. The materials required in 
its manufacture are chalk, or any other 
“rich” limestone, river mud, or clay, and 
oxide of iron, the proportions in which 
these materials are mixed varying at dif- 
ferent works — ^from 65 to 80% of lime- 
stone and 20 to 35% of clay and iron 
oxide, which are intimately mixed with 
water in a mill, then dried slowly on hot 
plates, and afterward calcined in a Win 
and reduced to fine powder. Before be- 
ing used, the cement should be kept for 
some months In a dry place, as its co- 
hesive strength is thereby increased. It 
hardens rapidly when stirred up with 
water, and possesses great cohesive power, 
which is diminished by the admixture of 
sand. When used as a stucco it can be 
mixed with 3 or 4 parts of sand to 1 of 
cement, and. the setting then proceeds 
more slowly than if pure cement Is used. 
The sand must be perfectly free from 
loamy particles, otherwise it will not 
harden, but will crumble to pieces at the 
touch. If painted over with oil color 
soon after It has been laid on a wall it 
will peel off and form blisters, probably 
from the large proportion of quicklime it 
contains not being thoroughly slaked be- 
fore It hardened. Some months, there- 
fore, should be allowed to elapse before 
paint is applied to It 

U. — Homan Cement— This consists of 
pulvls Puteolanus or poazuolana, a fer- 
niglnous clay from PuteoH, calcined by 
the Ares of Vesuvius, Ume and sand, 
mixed up with soft water. The only 
preparatitm which the pozzuolana undei> 
goes Is that of pounding and sifting ; but 
the Ingredients are occasionally mixed up 
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with bullock’s blood and fat of animals, 
to give the composition more tenacity. 

18. — BoTnan Cement . — Ordinary clay, 
60 lb. ; calcine, and mix with 40 lb. lime ; 
recalcine the whole. 

19. — Roofs. — a. — ^Melt together in an 
iron pot 2 parts by weight of common 
pitch and 1 part gutta percha'. This 
forms a homogeneous fluid much more 
manageable than gutta percha alone. To 
repair gutters, roofs, or other surfaces, 
carefully clean out of the cracks all earthy 
matters, slightly warm the edges with 
a plumber's soldering iron, then pour the 
cement, In a fluid state, upon the cracks 
while hot, finishing up by going over the 
cement with a moderately hot iron, so 
as to make a good connection and a smooth 
joint- The above will repair zinc, lead 
or iron, and is a good cement for aqua- 
riums. 

b. — Rosin, 4 lb. ; linseed oil, 1 pt. ; red 
lead, 2 oz. ; stir in fine sand until the 
proper consistency is securd, and apply 
warm. This cement becomes hard, and 
yet possesses considerable elasticity, is 
durable and waterproof. 

20. — Roofs, Tile. — ^Dry sand and whit- 
ing, equal parts ; litharge, 25%. Make 
of the consistency of putty, with linseed 
oil. This cement is not liable to crack 
when cold, or melt, like tar or asphalt, 
with the heat of the sun- 

21. — Sandstone, Cement for . — Cteam 
sand, 10 parts ; lead oxide, 1 part ; groimd 
lime, % part ; mix with linseed oil. 

22. — Stone Repairing, MetoRic Cement 
/ijr.— The following recipe is given by 
Professor Brune, of the School of Fine 
Arts. It was used in the restoration of 
the colonnade of the Louvre, of the Point 
Neuf, and of the Conservatoire des Arts 
et Metiers. It consists of a powder and 
a liquid. The powder : 2 parts by weight 
of oxide of zinc, 2 parts of crushed lime- 
stone of a hard nature, and 1 part of 
crushed grit, the whole intimately mixed 
and ground. Ocher in suitable propor- 
tions is added as a colwing matter. The 
liquid: A saturated solution of zinc in 
commercial hydrochloric acid, to which 
is added a part, by weight, of hydrochlo- 
rate of ammonia equal to 1-6 that of the 
dissolved zinc. This liquid is diluted with 
2-3 Of Its bulk of water. To use the ce- 
ment, 1 lb. of powder is to be mixed 
with 2% pt of the liquid. The cement 
hardens very quickly, and is very stroi^. 

23. — Stonemason's Cement. — Clean riv- 
er sand, 20 lb. ; litharge, 2 lb. ; quicklime. 
1 lb. ; linseed oil, sufficient to form a thick 
paste. This cement Is applied to mend 
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broken pieces of stone, and after a time 
it becomes exceedingly hard and strong. 

24 . — Terra Cotta . — Coat the terra cotta 
after heating, and apply the cement as 
soon as possible, The cement is made 
as follows : Rosin, 10 parts ; yellow wax, 
10 parts ; sulphur, 2 parts. Melt these 
together and odd 1 part each of hammer 
slag and quartz sand. Point up the edges 
of the joint with pounded terra cotta. 

Articles on the Manufacture, Chemis- 
try, Testing, Hardening, etc,, of Building 
Cements are containetl in the Scientific 
American Supplement, Nos. *1432. “1465, 
•1466, 1491. 1510, 1511, 1533, 1561, 1575, 
1587, 1588, 1390, 1679, 1723 and .1724. 
For voluminous data on Concrete and Re- 
inforced Concrete Construction of Dewell- 
Ings, Farm Buildings, Walks, Posts, etc.; 
Engineering Structures, Computation. 
Formula for Floors, Beam.s, Columns, 
etc. ; Proportioning, Mixing. Selecting of 
^nd and Aggregates, Surface Treatment, 
Waterproofing, etc., see our Scientific 
American Supplement, Nos. ♦1547, *1548, 
1551, 1564, 156.5, *1567, 1.568, *1569, 

•1570, *1571, *1573, *1575, *1576, ‘la??. 
1.580, 1581, 1.583. 1580, 1.591, 159.5. 1596. 
1605, *1608, 1624, 1626, *1634, 1658. 

•1673, *1685, *1721, *1773, *1687 and 
1778. (•) Indicates illustrated articles 

Concrete. 

1. — A good concrete is u.sed in France 
for building purposes that possesses the 
necessary qualities of solidity and hard- 
ness. It is composed of 8 parts of sand, 
gravel and i>ebbles ; I part of common 
earth, burned and powdered ; 1 part of 
powdered cinders and 1^4 parts of un- 
slaked hydraulic lime. These materials 
must be thoroughly beaten up together ; 
their mixture, when properly moistened, 
gives a concrete which sets almost imme- 
diately, and becomes in a few days ex- 
tremely hard and solid, properties Which 
may be still further increased by the ad- 
dition of a small quantity — say 1 part — 
of Portland cement. It is staled that 
many large buildings have been construct- 
ed ot this material in France — in one 
case a house 3 stories in height, 63 x 4.5 
ft., standing on a terrace, having a re- 
taining wall built perpendicularly 20 ft. 
high and 200 ft. in length. Every part 
of this structure was made of hard con- 
crete, including foundations, vaults of 
cellars, retaining wall, and all walls, ex- 
terior and interior, as well as the comice 
work, moldings, string courses, parapets 
and balustrades, and the building has 
no band iron in the quoins, or other plan 
to bind it together. All lintels over doors 
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and windows and sills are composed of 
ihe same materials, being cast in molds. 

2. — a. — Coarse sand, 5 parts ; pebbles, 
12 parts ; lime, 3 i)arts. 

b. — Pebbles, 16 parts ; river sand, 8 
parts ; lime, 2 parts. 

3. — Brickwork, — Slaked lime, 7 parts, 
by measure ; sand, 12 parts. 

4. — Coifjnet Be ton. — Slaked llmo, 7 parts, 
quicklime, 1 measure ; hydraulic cement. 
Vi to % measure. 

5. — Floors. — To make a permanent 
pavement, excavate to the depth of 2 ft., 
and lay in the largest stone you can pro- 
ciire, 1 ft. deep. Fill In upon this bed 
enough small stones of egg size to level 
it very smooth, carefully filling all the 
interstices between the large stones. Now 
piocui’e a quantity of carse gravel, en- 
tirely free from loam, and fill in up to 
within 6 in. of the surface.* Let this 
remain in this condition until it has un- 
dergone a thorough settling and packing, 
by being subjected to a heavy rain. You 
will now have a solid, substantial bed 
for your concrete, which may be made 
as follows : To 3 lb, of clear, sharp sand 
add 1 bbl. of good cement, dry. Thor- 
oughly incorporate, then sprinkle enough 
water upon the mixture to make a paste, 
stirring it w*oll. To this paste add 2 
bbl, of stone chips and 2 bbl. of coarse 
gravel, but only as much, however, as 
the paste will take up. Mix thoroughly, 
aiul deposit it immediately on the bed. 
letting it fall from the barrow, and level- 
ing it off to its proper height. 3'he whole 
floor should be covered with as little de- 
lay as possible, and when laid should be 
compressed by a rammer such as Is used 
by street pavers. Finish with a thin 
coat of pure cement mortar, to bring the 
surface to complete evenness, and do nor 
let it dry too quickly, but wet it occa- 
sionally, so that It may have all the water 
it will absorb. 

6. — FoundationR. — Five parts gravel 
and sand to 1 part fresh-buyned stone 
lime, ground to powder, without slaking, 
and measured dry. Well turn and shovel 
together, with sufficient water to slake 
the lime into the slate of very thick mor- 
tar, CJhipa and small pieces of stone may 
be added with advantage. 

7. — Marble. — Very finely powdered mar- 
ble, or white limestone, Is mixed *with 
milk of lime until a smooth paste is 
formed. Some powdered limestone may 
now be added, and the mixture used at 
once. 

8. — Masonr. — a. — Screened aand, " 
parts by measure; slaked Uroe, 7 parts; 
forge ashes, 1 part ; pomtolana, X part, 
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b, — Slaked lime, 1 part; sea sand, 1 
part ; furnace, ashes, ^ part. 

Miarble, To^Cement. 

1. — Melt together 8 parts of rosin and 
1 of wax ; when melted, stir in 4 or 5 
parts of plaster of parts. The pieces to 
be joined should be made hot. 

2. — Procure a small piece of quicklime 
fresh from a newly burnt kiln, slake with 
the white of an egg, wash the fractured 
parts quite clean, and apply. 

3. ~Soak plaster of parls in a saturated 
solution of alum, bake in an oven, reduce 
it to a powder, mix with water, and ap- 
ply ; It sets like granite. 

4. — Mix 12 parts of Portland cement, 
6 parts of slaked lime, 6 parts of fine 
sand and 1 part of infusorial earth, and 
make up into a thick paste with silicate 
of .soda. The object to be cemented dobs 
not required to be heated. It sets in 24 
hours, and the fracture cannot be readily 
found. 

5. — Make a thick mucilage of 1 oz, of 
gum arable, add oz. dental plaster, 
and finally % oz. finely powdered quick- 
lime ; mix well. When required for use 
heat the marble. 

6. — Coat the marble with llnseed-oll 
varnish, then apply the following cement : 
Brick dust, 10 parts ; litharge (elutri- 
ated), 1 part ; linseed-oil varnish, 2 parts ; 
work up Into a stiff putty. 

7. — Mix litharge and freshly burned 
lime In the proportion 20 to 1. Make into 
a putty with Q. s. of linseed oil. 

8. — Lac, colored to imitate the marble ; 
may be mixed with marble dust passed 
through a silken sieve. 

9. — W. F. Reid gives the following de- 
tails for It Begin with the raw gypsum 
in lumps of moderate size, burning them 
at the usual temperature (below red 
heat). The solution of alum should con- 
tain 1 part of this salt In 10 parts of 
water. There is no difficulty In dissolv- 
ing this quantity if the water be previous- 
iy heated and the alum coarsely pulver- 
ized. By immersing the lumps of burnt 
gypsum in this solution while they are 
still warm, and leaving them In it for 
about 15 minutes, they will become thor- 
oughly saturated with the liquid. They 
should then be allowed to drain, and 
again burnt, but this time at a red heat. 
Gypsum which has been treated in this 
way forms, when pulverized, a slow-set- 
ting cement whldi ultimately attains great 
hardncM, and has frequently been used 
for making paving Wes, especially in 
Italy. 

10. — Into a solution of chloride of zinc, 
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1.490 to 1.852 sp. gr., Is Introduced ^ of- 
borax or sal ammoniac ; when this Is dis- 
solved oxide of zinc, which has been sub- 
jected to a red heat, is added, tUI the mass 
attains, the d^ired consistency. This 
cement becomes as hard as marble, and 
may be used for molding. 

11. — Portland cement, 12 parts ; slaked 
lime, 6 parts ; fine sand, 6 parts ; infu- 
sorial earth, 1 part ; mix into a Uiick 
paste with silicate of soda. The object 
to be cemented need not be warmed. The 
cement sets in 24 hours, and the fracture 
can then hardly be detected. The ce- 
mented portions are harder than the rest, 
and. the fracture cannot by any chance 
be reopened. 

12. — Keene’s Marble Cement . — ^ked 
gypsum or plaster of paris, steeped in a 
saturated solution of alum, and then re- 
calelned and reduced to powder. For use, 
mix up with water the same as plaster 
of Paris. This Important cement will not 
stand the weather, but is admirably adap- 
ted for applying as a stucco. 

Mortar. 

1. — A mortar that can hardly be picked 
to pieces is made as follows : Mix equal 
parts of lime and brown sugar with 
water, and be sure the lime is thoroughly 
air-slaked. This mortar is equal to Port- 
land cement, and is of extraordinary , 
strength. 

2. — Mortar is composed of quicklime 
and sand reduced to a paste with water. 
The lime ought to be pure, completely 
free from carbonic acid, and in the state 
of a very fine powder ; the sand should 
be free from clay, partly in the state of 
fine sand, and partly In the state of 
gravel ; the water should be pure ; and If 
previously saturated with lime, so much 
the better. The best proportions are 3 
parts of fine and 4 parts of coarse sand, 

1 part of quicklime, recently slaked, and 
as little water as possible. 

3. — The addition of burnt bones im- 
proves mortar, by giving it tenacity, and 
rendering it less apt to crack In drying; 
but they ought never to exceed ^ of the 
lime employed. 

4. — When a little manganese is added 
to the mortar it acquires the important 
property of hardening under water, so 
that it may be employed in coostruettng 
those edifices which are constantly ex- 
posed to the action of water. Limestone 
is often combined with manganese: in 
that case It becomes brown by caldha- 
tion. 

5. — Impenetrable. — To make ^pene- 
trable mortar, mix thoroughly U of tiesh 
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unslaked Hme with % of sand, and let 
5 laboi^rs make mortar of these ingredi- 
ents, hy pouring on water with trowels, 
to supply one mason, who must, when 
the materials are sufficiently mixed, apply 
it Instantly as cement or plaster, and It 
will become as hard as stone. The lime 
used should be stone lime ; previous to 
its use it should be preserved from the 
access of air or wet, and the plaster 
screened for some time from the sun and 
wind. 

6. — Khorassar or Turkish . — Powdered 
brick and tiles, 1 part ; fine sifted lime, 

2 parts ; mix with water to the desired 
consistency, put on layers of 5 or 6 In. 
in thickness, between the courses of brick 
and stone. This mortar is used where 
great solidity is required in buildings. 

7. — Waterproof . — Instead of slaking In 
the usual manner, use a solution of cop- 
peras dissolved in warm water, and use 
only fine quartz sand. 

Roads and Pavements. 

Cement Slabs . — These are made in 
metaMined molds (as described with ar- 
tificial stone slabs), with or without 
pressure. The cement is Portland, and 
should not only be good, but well ma- 
tured. Granite chipplngs are mixed with 
the cement about 3 to 4 parts to 1 part 
cement, the granite passing through a 
3'16-in. mesh sieve. After well mixing 
in a dry state, water is applied sparingly 
by a fine rose, and tbe whole well mixed 
into a fairly stiff mass. The mixture is 
put Into metal-lined molds, the comers 
and angles being well filled, and the whole 
rammed or beaten firm. When set hard, 
the slab is taken out and set in the open 
air to mature. If possible, for 3 or 4 
months. They are then in good condi- 
tion for paving. A better slab Is pro- 
duced when pressure can be used. This 
necessitates stiff cast-iron molds, and a 
simple form of machine to effect the press- 
ure with. By this means a good slab can 
be made with such material as clinker, 
to take the place of the granite, and can 
be put to utilize some the waste ma- 
terUd from destructor furnaces. In lay- 
ing these slabs, a beddij^ of sand or fine 
ash la put on the earth, and a layer of 
Ume mortar put on this. The slab 
Is then and the Joints between the 
slabs are grouted with thin mortar. This 
makes an excellent pavement 
Coke Breeze.^This is more usually' 
adopted for covered ffoors or walks. The 
coke iffioukt pass through a sieve of %'ln. 
mesht but not be so fine as to pass 
throu^ a 1-ie-ln. mesh ; dust should not 
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be used. Mix together 2H parts of coke. 
2 parts clean, sharp sand, and 1 part 
Portland cement Let the parts be meas- 
ured, not guessed, and mixed in a dry 
state, then wetted sparingly^ with a rose. 
Mix into a stiff mass, and use. 

Concrete. — 1. — ^The terraza floors 
used in Italy at the present day are 
made in the following manner : First 
coat a concrete consisting of common 
lime 14, sand and fine gravel laid G 
in. thick, and well beaten with wooden 
rammers ; after 2 days, in that climate, 
it is sufficiently dry for the next coat. 
Second coat, a terraza consisting of 
pounded brick or tile 1-6, common lime 
2-6, sand 3-6, of the consistency of mor- 
tar, laid 1^4 in. thick, well beaten with 
a light, flat rammer. After 2 or 8 days 
it is hard enough for the next coat. Third 
coat, a similar terraza, but with the grit 
of broken stones, instead of sand, in it, 
laid on like a coat of plaster, with a 
trowel. After this has been laid for 1 
day a layer of small, hard, broken stones 
is pressed into it : these stones should 1>e 
of some substance that will take a polish, 
and be of uniform size (they are passed 
through a gravel screen), about that of 
a walnut; these being afterward rubbed 
to a smooth, even surface with some 
smooth, hard stone, form a kind of mo- 
saic work. The stones are frequently se- 
lected by color, and laid in the third 
coat to a rough pattern. They should 
be moistened with oil or water till hard 


2. — Dig the earth out about 8 in., fiH 
in with coarse gravel and stones, well 
rammed, and leveled about 5 In. Mix 
Portland cement to the consistency of 
cream, and pour over, spreading it with 
a stiff broom ; when hard, mix finer gravel 
with cement and water, and fill up w 
within % in. of the surface : when hard- 
mix clean, sharp sand and Portland ce 
ment, half and half, with water to about 
the thickness of mortar, and finish, su^u- 
ly rounding. It should not be waik^ 
on for a day or two. Cement must w 


>rtland, and freai. . 

3, — It is sometimes contended tnai 
concrete pavement or floor shoul 
>nsist of 3 layers, but there can he no 
mbt that the material of tbe 2 
yers can as well be mixed and a 
ne. This would then consist of « 
mghest and a medium material, the 
r filling- the voids In the 
his layer is best allowed to sat 
\e final coat, which Is made up of 
:uff. When this has been ^ 

UAd nr leveled off. a short time shoui 
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1je allowed for it to commence setting, 
then the following flnishing-off process 
Is done. Take a hand float and beat the 
surface U^tly until the "fat” appears, 
or until iv "creams,” then trowel it off 
with light strokes, and the finished sur- 
face will be as smooth as if it was wholly 
cement. It is' best to let the top coat 
get somewhat firm before the hand float 
Is used as described, for this is done 
while the material is soft an uneven sur- 
face will result 

Footwalks . — ^An excellent cement for 
all uses which required exposure to the 
weather or dampness is described in 
Der Praktische Maschinen-Constructeur, 
It is made by thoroughly stirring Port- 
land cement or good hydraulic lime into 
a worm solution of glue, so as to make 
a thick paste, and applying it immedia- 
ately. In three days It acquires extraor- 
dinary hardness and tenacity. It is an 
excellent cement for joining the porcelain 
heads to the metal spikes which are used 
as ornamental nails. 

Granoltthfc.— rThls consists of 1 part 
Portland cement and 3 parts of granite 
chlppings, red oxide being added to give 
the characteristic color, if desired. The 
whole is first mixed dry, then wetted 
sparingly with a fine rose, well worked 
into a mass, and laid on a good founda- 
tion in the usual way. When set, the 
surface is poUshed with a rubber of York 
gritstone, fixed in a handle with an iron 
shoe, water being freely used during the 
rubbing, the presence of the granite mak- 
ing the polish possible, as cement only 
cannot be polished. Chlppings of colored 
marble can replace the granite, and can 
he polished, but have quite the good 
wearing qualities of granite. 

Roodtooy Cement . — ^The first coat 
should be 3^ In. thick, 7 parts of sharp, 
coarse sand or fine gravel to 1 part of 
cement, thoroughly mixed In a box, dry, 
then dampened with water. Spread it on 
the ground in sections or squares. As 
soon as it is set, put on another coat, 1 
im thick, of 1 part cement to 3 parts 
sharp sand. When that is set, for a fin- 
ishing coat put % in. thick of 1 part 
cement and 1 part sand. Do not drjve 
over It for 6 days, 

Stone Ftops, Arti/iciol.— 1.— Take 1 
Part of fresh and good qualify Portland 
cement and 3 parts of sm^ granite chlp- 
Pings (passed through a 3-16-ln. me^ 
sieve), these chlppings having been prevl- 
o^ly washed and dried. Well mix the 
oement and I part sand. Do not drive 
sprinkle water on carefully, using a fine 
t^ose to prevent the cement being washed 


through the chlppings, and when thor- 
oughly mixed (and before setting com- 
mences) fill the molds, taking care to fill 
all angles and comers, that the finished 
flags may have good sharp angles. TTie 
molds, which are probably wooden frames, 
must be metal-lined, ‘ and soft soap may 
be used to prevent sticking. When the 
flags are sufficiently hard, loosen the 
molds and then immerse the flags In a 
tank (galvanized-iron tank will do) of 
silicate of soda solution, and allow them 
to remain 2 or 3 weeks. After this re- 
move the' flags and stack them carefully 
in the open alp to season; the seasoning 
should be allowed considerable time. To 
make silicate of soda, the silicate stone 
Is first crushed in an edge-runner mill 
and then put into steam-jacketed boilers 
with good caustic soda. Steam is then 
turned on, and the heat Causes the two 
ingredients to combine, and form silicate 
of soda. 

2, — Flag Pavement.- — Solution of water 
glass, 20 parts ; quicklime, 8 parts ; whit- 
ing, SO parts. Used for flag pavement by 
mixing with small, sharp-edged stones and 
stamping in molds. Hardens slowly. 

3. — Stone Sidewalks, Artificial. — Eng- 
lish Portland cement is generally pre- 
ferred. Procure a sharp, light-colored 
sand, and wash it free from all particles 
of soft earth or soil ; also some stone 
chips, gravel and large stone. Excavate 
the sidewalk about 18 in. deep, and fill 
in the large stone to within 6 In. of the 
surface ; prepare a concrete made of the 
cement, 1 part, stone chips and gravel 
about 6 parts, and bed it In upon the 
stone bottom to within 2 in. of the sur^ 
face ; then prepare a concrete of the ce- 
ment, 1 paii, and fine sand 2 i>arta, and 
lay it in up to the surface, floatli^ the 
surface with the cetpent at pleasure. Fin- 
ish by lining off into very regular blocks. 
A more economical sidewalk can be made 
by omitting the stone bed, but It will re- 
quire a good hard soil to lay it on, and 
then will not be so sure of being per- 
manent. 

Walks, Fravel and Tar. — ^Take 2 parts 
very dry lime rubbish and I part coal 
ashes, also very dry, and both sifted fine. 
In a dry place, on a pry day, mix then, 
and leave a hole in the middle of the heap, 
as bricklayers do when making mortar. 
Into this pour boiling hot coal tar, mix, 
and when as stiff as mortar put In 3 in. 
thick where Uie walk Is to be ; the ground 
should be dry, and beaten smooth ; 
kle over it coarse sand. When cold, pass 
a light roller over it ; in a few da^a the 
walk will be solid and waterproof. 


^279 ) 


Cements, Glues, Pastes, Etc. 


(Casein Cements) 


CASEIN CEMENTS 

1. — Casein Is used for a number of ce- 
ments which are useful, and, if prepared 
from pure casein, are very permanent. 
The cements of casein Mdth lime are par- 
ticularly recommended. Pure casein is 
prepar^ in the following way : Skim the 
milk carefully until there is not a trace 
of cream. Let it stand in a warm place 
until it curdles. Then pour it through 
a paper filter. Wash the casein remain- 
ing on the filter with rain water until the 
water shows no trace of free acid. Tie 
the casein in a cloth, and boil in water 
to remove alt fat. Spread on blotting 
paper, and dry in a moderately warm 
place. It will shrivel up in a hornlike 
mass. 

2. — A solution of casein In a concen- 
trated aqueous solution of borax, made 
with cold water, makes a very tenacious 
cement. 

3. — Casein, in powder, 5 av.oz. ; quick- 
lime. in powder, lav.oz. : camphor, in 
powder, 120 grams. Mix, This powder 
to be made into a cream with sufficient 
water before using. 

4. — Casein, in powder, 2 av.oz. ; borax, 
in powder, 1 av.oz. Mix. Made into a 
paste with water when required. 

5. — Casein, in powder, 3 av.oz. ; quick- 
lime. in powder, % av.oz. ; salt of tartar, 
in powder. % av.oz. Mix. Made into 
paste with water when required. 

6. — Fresh ly precip itated casein , su ffi- 
clent ; caustic soda, % av.oz. ; potassium 
bichromate, % av.oz. ; boiling water, 4 
fLoz. Dissolve the caustic soda in the 
boiling water, maintain the heat for 15 
minutes, adding to it all the casein It will 
dissolve, and allow to get cold. Rub the 
bichromate of potash to a powder In a 
Wedgwood mortar, and mix intimately 
with the cold casein solution. Put in 
a tin can with tigbt-fighting cover, and 
keep in a cool place. In using the casein 
cements, the edges ^of the articles must 
be perfectly clean, and the thinnest pos- 
sible coatii^ put on both surfaces and 
put together with as much jiressure as 
possible, aiul set aside in a dry place for 
several days, 

7. — Forelflfn Casein Cements. — a. — ^The 
chief cement used in the Island of Suma- 
tra Is made from the curd of buffalo milk, 
prepared hi the following way : The milk 
is left to stand till all the butter has 
collected at the top. The latter is then 
removed and the ffiick. sour mass left 
is termed the cunt This is squeezed into 
cakes and left to dry, by which It be- 
nnnes as hard as dint. For use, some 
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is scraped off, mixed with quicklime, and 
moistened with milk. It holds exceed- 
ingly well, eveii in a hot, damp climate, 
and is admirably adapted^or mending 
porcelain vessels. 

b. — In the Glerman cantons of Switzer- 
land a compound of cheese and slaked 
lime is used, under the name of Kaseleim, 
for laying floors, puttying Joiners’ work, 
making blocks for hand printing cotton 
and tapestry goods, and other like pur- 
poses. The material sets so rapidly that 
it is necessary to mix it as the work 
goes on, which entails trouble, and ne- 
cessitates a certain knack In its use. A 
Swiss chemist, Brunnschweiler, of St. 
Gall, has Invented a preparation of lime 
and skim milk, to which he gives the 
name of Kaseleim-pvlver, whereby these 
inconveniences are avoided. Fill a bot- 
tle to 1/4 of its height with damp casein; 
then fill the flask .with silicate of soda 
(water glass), and shake frequently until 
the casein is dissolved. 

8 . — Whey White of Egg, Lime. — a.— 
tlse white or an egg, beaten up, an 
equal quantity of water, and add enotigh 
slaked lime to make a paste ; apply Im- 
mediately. Whey might take the place 
of water, on account of the albuminoids 
contained. 

b. — Mix rapidly white of egg with plas- 
ter of parts containing % its weight of 
freshly slaked lime, 

c. — Mix white of egg with scraped lime, 
or calcined plaster of paria, or calclne<i 
and sifted oyster shells. 

d. — Work together freshly prepared 
casein and freshly calcined lime to make 
a thick paste. 

e. — Mix equal amounts of dry, pow- 
dered casein and slaked lime and make 
into a paste with water. Whey or skim 
milk may be used In place of water. 

CELLULOID 

1 . — Make a mixture composed of ^ 
parts of alcohol and 4 parts of ether; 
keep in a well corked bottle, and when 
celluloid articles are to be mended, paint 
the broken surfaces over with the alco- 
hol and ether mixture until the surfaces 
soften ; then press together and bind, atirt 
allow to dry for at least 24 hours. 

2. ^Dissolve 1 part of gum camphor H] 
4 parts of alcohol ; dissolve an equal 
weight of shellac In such strong 
phor solution. The cement is 
warm, and the parts united must not ue 
disturbed until the cement Is hard. 

3. — Rasp the celluloid fine, and tat i 
macerate In alcohol to render it 
uble. A solution may also be preparw 
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(more inflammable) by mingling 5 parts 
of celluloid in 16 parts of a solution of 
amyl acetate, acetone and sulphuric ether. 

4. — Glue ^jfor Celluloid. — Shellac, 2 
parts ; spirit of camphor, 3 parts ; alco- 
hol, 4‘ parts; dissolve In a warm place. 
This glue may be used for fastening cel- 
luloid to wood, tin, or other materials. 
It should not be exposed to the air when 
not in use. Apply hot. 

5. — CeWidoid on Wood Leather etc . — 
,Make a solution of 2 parts shellac in 2 
parts spirits of camphor and 6 to 8 parts 
of 90% alcohol. 

DENTAL CEMENTS 

1. — Tooth cements are extensively used 
in English, but their use is not advised. 
Consult a good dentist. 

2. — Evans’ Cement , — Take of pure 
grain tin, 2 parts ; cadmium, 1 part ; bees- 
wax, 1 part. Melt them together in a 
porcelain crucible, at a heat not exceed- 
ing 600® F., and “cast” the alloy so as 
to form a small ingot, which, when cold, 
must be reduced to filings. For use, a 
small quantity of these “filings” is formed 
into an amalgam with quicksilver, the ex- 
cess of the latter Is squeezed out through 
a piece of chamois leather, and the amal- 
gam at once applied to the tooth. The 
cement is recommended by Mr. Evans as 
very durable and unobjectionable. Its 
color is intermediate between that of sil- 
ver and tin. but It is said not to darken 
so readily as the simple amalgam of those 
metals. 

3. — Fairthorne^s Cement. — Powdered 
glass, 5 parts : powdered borax, 4 parts ; 
silicic acid (SiOj,), 8 parts ; zinc oxide, 
200 parts, Powder very finely, and mix ; 
then tint with a small quantity of golden 
ocher or manganese. The compound, 
mixed, before use, with concentrated, 
syrupy zinc chloride solution, soon be* 
f'omes as hard as marble, and constitutes 
a very durable tooth cement. 

4. — GiUfo Percha Stopping. — a. — This 
's pure, uncolored, native gutta percha. 
A small piece is softened in hot water 
and at once applied. It answers well 
for filling hollow teeth, with central cavi- 
ties, and is efficient and durable. 

b. — Soften gutta percha on a tin or 
porcelain slab, over boiling water. Knead 
m gradually zinc oxide until of a suitable 
consistency. Knead the mass throughly 
•or an hour or more, 

0 — ^Temporary Stopping.— White bees- 
1 02 . ; red gutta percha, 4 oi. ; pre- 
ctpitaled <»lclum carbonate, 4 oz. Melt 
wax, add ©!adually the gutta percha, 
afterwgrd )he calcium car^wnate, 
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kneading all together in a warm mortar. 

d.—Aluminized Gutta Percha Stopping. 
— Aluminum filings, 5 oz. ; prepared chalk. 

oz. ; zinc oxide, 1 oz. ; white gutta 
percha, 8 oz. Mix with the aid of gentle 
heat. 

a. —Huebners Ce?nent.— Zinc oxide, 500 
parts : powdered manganese, 1.5 parts ; 
yellow ocher, powdered, 1.5 to 4.0 parts ; 
powdered borax, 10 parts ; powdered 
glass, 100 parts. As grinding liquid it is 
well to use exclusively acid-free zinc chlo- 
ride, which one may prepare oneself by 
dissolving pure zinc, free from iron, in 
concentrated, pure hydrochloric acid, in. 
such a manner that zinc is always in ex- 
cess. Whex^ no more hydrogen is evolved 
the zinc in excess is still left in the so- 
lution for some time. The latter is fil- 
tered, and boiled down to the consistency 
of syrup. Commercial zinc oxide cannot 
be employed without previous treatment, 
because it is too loose ; the denser it Is 
the better is it adapted for dental ce- 
ments, and the harder the latter will be. 
For this reason it is well, in order to 
obtain a dense product, to stir the com- 
mercial pure zinc oxide into a stiff paste 
with water to which 2% of nitric acid 
has been added ; the paste is dried and 
heated for some time at white heat in a 
Hessian crucible. After cooling, the zinc 
oxide thus obtained Is very finely pow- 
dered, and kept in hermetically closing 
vessels, so that it can absorb no carbonic 
acid. The dental cement prepared with 
such oxide turns very hard, and solidifies 
with the concentrated zinc chloride solu- 
tion in a few minutes. In place of the 
zinc-chloride cements, phosphate-zinc ce- 
ments are, of late, more and more gain- 
ing ground. They all consist, essentially, 
of zinc oxide and the thickish liquid of 
meta- or pyro-phosphoric acid. Mix pyro- 
and meta-phosphoric acid, or dissolve In 
ortho-phosphoric acid, either pyro-phos- 
phoric acid or meta-phosphoric acid or 
pyro-phosphoric acid anhydride ; the li- 
quid may also contain zinc o^de, dis- 
solved, about 1-20 to 1-10. 

6. — Phosphate Cement. — a. — Concen- 
trate pure phosphoric acid till semi-solid ; 
mix aluminum phosphate with it by heat- 
ing. For use, mix with basic oxide of 
zinc, to the consistency of putty. The 
light oxide of zinc should not be used 
here, nor in making oxychlorides. The 
cement sets in two minutes. 

b. — “By calcinnlng magnesium nitrate 
an oxide Is made. This, when hydrated, 
forms a durable cement When mixed 
with phosphoric acid it hardens at once, 
growing so hoi as to burn the hand. As 
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basic oxide of zinc forms with phosphoric 
add a slower setting cement, the indica- 
tion is plain. 1 have used for pulp cap- 
ping and temporary filling the following 
mixture: Basic oxide of zinc, 2 parts; 
oxide of magnesium, 5 parts ; grind them 
together. For use, mix to a paste with 
syrupy phosphoric acid. This sets in 
30 seconds.” 

7. — Potidre Metdllique . — According to 
Mr. Redwood, the article sold in Paris 
under this name is a triple amalgam of 
mercury, silver and ammonium, with the 
latter in excess. 

8. — SiUea . — A mixture of levigated por- 
celain. plaster of paris, and steel filings, 
in equal proportion, made into a paste 
with thick, quick-dJThig copal varnish. 
It is only adapted to fill central cavities 
in the double teeth, as its color unfits it 
for the front ones. 

g. — SoreVa Cement. — ^Mix commercial 
zinc white with half its bulk of fine sand, 
adding a solution of ddorlde of zinc of 
1.26 spedfic gravity, and rub the whole 
thoroughly togeher in a mortar. The 
mixture must be applied at once, as it 
hardens very quickly. (See also Zinc 
below.) 

10. — Taveare's. — This is powdered mas- 
tic mixed with about half its weight of 
ether, and then with sufficient powdered 
burnt alum to form a stiff paste. It 
must be kept in a closely stoppered bottle 
It has Uttle hardness and durability. 

11. — Vienna Cement. — ^Powdered asbes- 
tos made into a paste with thick mastic 
varnish. Neither hard nor durable. 

12. — Wirth’s Cement. — Levigated quartz 
made into a paste with very thick mastic 
varnish. The color is good, but It Is not 
very durable. 

13. — Zinc Amalgam ; Dentiat'a Zinc . — 
Pure gin** filings, combined with twice 
their wel^t of quicksilver, a gentle heat 
being employed to render the union more 
complete. It Is best applied as soon as 
made. Color, gray ; xrften proves effective 
and durable. 

14. ^Zinc Cement, Oxychloride of. — a. — 
This cement, or mastic, is prepared by 
mixing 1 port of the finest pulverized 
giagfl with Z parts of oxide of zinc thor- 
ouiddy calcined (made from the carbon- 
ate), whidi is afterward kept in well 
ston>ered glass vials. Separately, 1 part 
of borax Is dissolved In the smallest pos- 

quantity of water. It Is mixed with 
a jiol^od of diloride of zinc of 1.5 to 
1.6 4>. gr.» and is kept in this state In 
wali cloMd vials. To use this mastic, 
enough of the powder is mixed with some 
of ^4 liquid to form a putty^ whidi hard- 
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ens readily until like stone. Under the 
name of Paris dental cement, a similar 
preparation is sold in the pharmacies 
which has even been used for fining hollow 
teeth. This composition can serve excel- 
lently for many other purposes ; for exam- 
ple, to attach to each other different parts 
of technical, scientific or domestic appli- 
ances, where a tenacious, quickly hard- 
ening cement is required. 

b. — ^That In most general use for ordi- 
nary plugging Is composed of oxide of 
zinc, 5 ; silex, 2 ; borax, 1 ; moistened 
with a solution of 1 oz. zinc chloride in 
6 drams of water. Where it is to be used 
as a capping or temporary filling over 
freshly exposed pulps, the fluid should 
be zinc chloride 1 oz., water 1 to 2 oz., 
making a solution of only sufficient 
strength to cause the mixture to set. The 
cavity having been cleaned, creosote 
should be applied to the exposed pulp, 
and the oxychloride introduced in a semi- 
fluid state, and protected by a rubber 
dam from the fluids of the mouth until 
properly hardened (half an hour usually 
suffices). It is advisable to allow sev- 
eral days to intervene for the more thor- 
ough solidification of the cap prior to 
the removal of the excess of material and 
final insertion of the metal stopping. 

GLASS, PORCELAIN, CROCKERY, 
MARBLE CEMENTS 
1. — Shredded Russian isinglass, cut Pe- 
nang isinglass, water, absolute alcohol, 
acetic ether, gum mastic, gum ammoniac, 
sandarac, of each sufficient. Macerate In 
cold distilled water, not over 70<* F., for 
24 hours, equal parts of best shredded 
Russian and cut Penang isinglass. Strain 
off all superfluous fluid by letting the 
swollen gelatine remain for a few minutes 
on a coarse towel stretched over a colan- 
der. Dissolve at a gentle heat In the 
smallest possible qtiantlty of alcohol of 
50«, and strain through a cloth to re- 
move the muscular fibers. Add to apor- 
tion of absolute alcohol 5% of its volume 
of acetic ether, and Ip this dissolve as 
much of the following mixture as will 
make a liquid of the consistency of syrup : 
Gum mastic, 1 part; gum ammoniac, 2 
parts; sandarac. 3 parts. Mix the solu- 
tion of gelatine and the solution , of gums 
In equal parts, thoroughly Incorporating 
the mixture. Put into small vi^, and 
cork weU. When required for use, beat 
in a water bath until fluid. 

Z—C<^Ubad Patamt . Cement— 
Water glass,. 1.340 sP-. pr. (2) Washed 
cbaRc, 1 part; kaolin, l9 pv^ 
ture altehiatety replaced baryta 
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or precipitated barium sulphate. The ob- 
ject to be warmed; (1) and (2) mixed 
to a thin p^ste, edges of fractured parts 
smeared with It, and pressed togehher; 

12 hours to dry. 

3. -— Casein and Soluble Glass . — Casein, 
dissolved in soluble silicate of soda or 
potassium, makes a very strong cement 
for glass or porcelain. 

4. — German Cement. — ^An excellent ce- 
ment for glass or earthenware is made as 
follows : Gum shellac, 2 parts ; Venice 
turpentine, 1 part ; fuse together in an 
iron pot, and when partially cool form 
into slicks. When wanted for use, melt 
near a gentle heat Care must be taken 
while fusing the materials to keep the 
vessel closed, as the turpentine is very 
inflammable. Or : Litharge, 2 parts ; un- 
slaked lime and flint glass, of each 1 part ; 
pulverize separately, and mix. To use it, 
wet with old drying oil. 

5. — London Cement. — ^I'he London ce- 
ment for joining broken glass,' china, 
wood, etc., is made by taking a piece of 
Gloucester cheese, boiling it 3 times in 
water, etc., is made by taking a pice of 
evaporate, and mixing the paste thus left ' 
with dry quicklime. 

6. — Mucilage, to Unite Glass, Wood 
or Porcelain. — a. — Strong gum arable so- 
lution, 8 1-3 02 ., to which a solution of 
30 gr. sulphate of aluminum, dissolved in 
2-3 oz. of water, is added. 

b. — Put 1 or 2 drops of glycerine in a 
small bottle of mucilage. This will pre- 
vent the gum cracking or drying. Too 
much glycerine must not be added, as 
that would prevent the gum from hard- 
ening. 

7. — Riveting Porcelain ond Glass. — Ac- 
cording to the jlfelollar6citer, porcelain 
(and glass) can be quite readily pierced 
with steel tools. Hardened drills of or- 
dinary shape, moistened with oil of tur- 
pentine, if the glaze or vitreour body is 
to be pierce^ are best for this puiTXJse. 
In the case of majolica, and glass with- 
out enamel, the drilling should be done 
under water. The vessel should be filled 
with water, and placed in a receptacle 
contalnliig water, so that the drill is used 
under water, and after piercing the day 
body, reaches the water again. In the 
case of objects glazed on the inside, in- 
stead of . filling them with water, the spot 
where the drill must come through may 
be underlaid with cork. The pressure 
with which the drill is worked Is de- 
termined by the hardnMs of the mate- 
rial; but when the tool Ip about to reach 
the other aide It should gradually de- 
crease,^ and finally cease aiixtost altogether. 
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so as to avoid chipping. In order to en- 
large small-bore holes already existing, 
three-cornered or four-square broadies, 
ground and polished, are best adapted; 

8 . — Stick Cement. — a. — Melt together, 
sulphur, 6 parts ; white Burguhdy pitch, 

4 parts ; shellac, 1 part ; elemi, 2 parts ; 
mastic, 2 parts ; powdered kaolin, passed 
through a very fine sieve, 6 parts. Before 
applying, the surfaces to be joined must 
be carefully heated. 

b. — Best and purest gum arabic is put 
into a small quantity of water, and left 
till next day, when It Is of the consist- 
ency of treacle. Calomel (mercurous 
chloride or subchloride of mercury, poi- 
son) is then added to make a sticky mass, 
and well mixed on a glass plate with a 
spatula. No more is to be made than 
that required for immediate use. ITie 
cement hardens in a few hours, but it is 
better to leave it for a day or two. 

c. — The Pharmacist recommends the fol- 
lowing as a proved recipe : "Take 1 oz. 
of Russian isinglass, cut it in small 
pieces, and bruise well, in order to sepa- 
rate the fibers ; then add 6 oz. of warm 
water, and leave it in a warm place that 
the isinglass may dissolve, which will re- 
quired from 34 to 48 hours. Evaporate 
this to about 3 oz. Next dissolve % oz. 
of mastic in 4 oz. of alcohol, and when 
this is ready transfer the isinglat® from 
the evaporating dish to a tin can (an 
empty ether can will be found conven- 
ient), heat both solutions, and add the 
mastic solution to the isinglass in small 
quantities at a time, shaking the can vio- 
lently after each addition. While still 
hot strain the liquid through muslin cloth 
arid put up in -oz. bottles. This ce- 
ment is very valuable, and articles such 
as mortars, graduates, etc., mended with 
it, have been in use for years ; and, in 
fact, seem to be stronger than they were 
originally. 

d. — Pure casein (see Casein) is dis- 
solved In sodium silicate (water glass) 
in the proportion of 1 part of casein to 
6 or 7 of the silicate. Apply at once, 
and dry in the air. 

e. — Use bleached shellac and turpen- 
tine, varying proportions. 

f. — Elemi, 1 part ; shellac, 4 parts ; tur- 
pentine, 2 parts. Melt. 

g. — Use Canada balsam^ which can be 
obtained at any artists’ colorinah. This 
is used by opticians to cement their lenses 
together, aiid is perfectly transparmt 

9. — Transparent Cemmt, — a.--Disisolve 
1 part, of India rubber in 64’ parts of 
chloroform ; ^en add gum mastlb, in j^W; 
der, 14 to 24 parts, and digest for 2 
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frith frequent shaking. Apply with a 
camel's-halr brush. For glass. 

b. —According to Dingler’s Potytechn. 
Jownwl, a very strong, transparent ce- 
ment, applicable to wood, porcelain, glass, 
stone, etc., 'may be made by rubbing to- 
gether In a mortar 2 parts of calcium 
nitrate, 25 parts of water, and 20 parts 
of powdered gum arable. The surfaces 
to be united are to be painted with the 
cement, and bound together until com- 
pletely dry. 

c. — Pure, unvulcanized rubber, 75 parts ; 
dissolve in 60 parts of chloroform, &nd 
15 parts of mastic are added. 

10.— TFoier Glass Cement. — Solution of 
water glass. 48 parts; elutriated glass 
powder, 8 parts ; elutriated powder of 
fluorspar, 16 parts. Stir together quickly. 
The paste which is formed should be ap- 
plied at once. This cement hardens in 
a few days, so that the article can be 
heated with safety. 

Crockery Ware. 

1. — One of the strongest cements, and 
easiest applied for this purpose, is lime 
and the white of an egg. To use it, take 
a sufficient quantity of the egg to mend 
one article at a time, shave off a quan- 
tity of lime, and mix thoroughly. Ap- 
ply quickly to (he edges, and place firmly 
together, when it will verj* soon become 
set and strong. Mix but a small quan- 
tity at One time, as it hardens very soon, 
so that it cannot be used. Calcined plas- 
ter of pans would answer the same pur- 
pose as lime. 

2. — ^Isinglass, 1 part, steeped in 4 parts 
of water, and dissolved in 4 parts of gla- 
cial acetic acid. 

3. — Botany Bay. — ^Yellow gum and 
brick dust, equal parts, melted together. 
Used to cement coarse earthenware, etc. 

Glass, Cements for. 

1. — Five parts of pumice-stone are 
mixed with 1 of turpentine and 2 of 
shellad 

2. — India rubber, lO parts ; chloroform, 

6 parts ; mastic, 2 parts. Tills size is 
also good for making glass adhere to 
oGier hard surfacesL 

3. — 'Delicate glassware, such as Vene- 
tian gkss. can be cemented with best fish 
glue, topUed hot and afterward tied well. 

4;---Tcii paxu of gelatine are mixed 
with 42 parts of add chromate of lime, 
in scApticD. This cement is hardened by 
tim actioh of light 

S^HLead, 8 parts; tin, 2 parts; bis- 
muth, 2% parts. A goM ^cement for 
Idtai^ had one which Completely resists 
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the solvent action of water, may, accord- 
ing to Herr H. Schwartz, be prepared 
by the following process : From 5 to 10 
parts of pure, dry gelatine are dissolved 
in 100 parts of water. To the solution 
about 10% of a concentrated solution of 
bichromate of potash Is added, and the 
liquid is kept In the dark. When arti- 
cles joined by this cement are exposed to 
the light the gelatine film Is acted upon 
by the chemical rays, the chromate being 
partially reduced, and the film of cement 
becomes tough and durable. 

6. — Fuse together equal weights of 
rosin, yellow wax and Venetian red. 

7. — Soak Isinglass in water, and dis- 
solve the swollen mass in glacial acetic 

I acid, 

8. — Fuse together : Rosin, 8 lb. ; plas- 
ter of Paris, 2 lb. 

9. — Fuse together ; Rosin. 10 lb. ; shel- 
lac. 2 lb. ; rouge, 1 lb. 

10. — Best gelatine, 100 parts, dissolved 
by warming in 150 parts of 90% acetic 
acid ; then add 5 parts of ammonium bi- 
chromate in fine powder. Keep away 
from light. When drying mended parts, 
expose directly to the sun. 

11. — Finely pulverized caustic lime. 10 
parts, triturate with 25 grams of fresh 
egg albumen, add 10 parts of water, then 
mix with 55 part.s of plaster of paris. 
and apply at once. 

12. — Take % oz. of white glue and dis- 
solve in the smallest quantity of water 
possible ; then add 2 oz. proof spirits, 
and dissolve In it 10 gr. gum ammoniac 
and 30 gr. of gum mastic. Mix carefully 
with the glue solution, and when wanted 
for use immerse In hot water until in a 
liquid condition. Apply to the edges of 
the broken material, and unite carefully. 
This will bear an ordinary degree of 
warmth, but not likely to stand boiling 
water. 

13. — Dextrine Poste.— Yellow dextrine, 

S oz. ; thymol, 10 gr. ; tepid water, 18 
fl.oz. Dissolve. 

14. — Litne-OU Cement. — Quicklime, 4 
parts; litharge, 6 parts; llnseed-oll var- 
nish. 1 part. 

15. — OU Cement. — a. — Burned lime, 10 
parts ; litharge, 16 parts ; pipeclay, 5 
parts; linseed-olt varnish, 3 parts. 

b. — Without Heat— Boil Isinglass in 
water to a creamy consistency, and add 
a little alcohol. Warm before using. 

e.— Melt 5 or 6 bits of gum mastic, as 
large as peas, In the smallest quantity of 
alcohol ; mix with 2 oz, of solution of 
Isinglass (made by dlssoli^hig isinglass 
in bolUng Itt'andy to saturntten), having 
previously mixad tha irip gt p — solntlon 
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with 2 or 3 bits of galbanum, or gum 
ammoniac; keep in a well corked bottle, 
and gently heat before using. 

d. — With* a small camel’ s-hair brush 
rub the edges with a little carriage oil 
varnish, and, if neatly put together, the 
fracture will hardly be perceptible; and, 
when thoroughly dry, will stand both fire 
and water. 

e. — Dissolve fine glue in strong acetic 
acid to form a thin paste. 

f. — Canada balsam, or clear glue (gela- 
tine), to which has been added a small 
quantity of bichromate of potash. The 
latter soon loses Its yellow tint, and be- 
comes unaffected by damp when exposed 
to daylight. 

g. — Two parts of common black pitch j 
and 1 part of gutta percha, melted, and 
worked together till mixed ; or 2 parts 
shellac, 1 part Venice turpentine, melted 
together. These would want using warm. 
They are both Impervious to weather in- 
fluences. 

Porcelain and China, 

1. — Gum ammonlacum, 3 dr. ; Brazilian 
isinglass, 3 oz. ; distilled water, 6 oz. ; 
methylated spirit, 12 oz. Add 4 oz. of 
alcohol to the water, in which dissolve 
the isinglass by the aid of gentle heat ; 
dissolve the gum in the remainder of the 
alcohol and add to the previous solution. 

2. — Fresh casein, 100 parts ; triturate 
well with sufficient soluble glass to make 
a mass of the consistency of honey. 

3. — Add plaster of paris to a strong 
solution of alum until the mixture is of 
the consistency of cream. It sets readily, 
and is said to unite glass, metal, porce- 
lain, etc., quite 0rmly, It is probably 
suited for cases in which large rather 
than small surfaces are to be united. 

4. — Use thick white lead paint 

0 , — Milk is coagulated with acetic acid, 
and the casein thus formed is washed well 
in water and then dissolved in a cold 
saturated solution of borax ; a clear solu- 
tion is thus obtained which is superior 
to gum arable. For porcelain, mix with 
finely powdered quicklime, apply to the 
ware immediately, bind with cord, and ex- 
pose to gentle heat 

6. — Into a clear solution of gum arable 
stir plaster ol parte; use immediately; 
water will destroy the joint made by this 
cement 

7— toi^thar 76 gr. of fish glua 
6 drams of gladal acetic acid ; afte^ 
ward heat the solution unUl it becomes of 
a sytiQiy so as to form a 

eodhig. To use- It the jelly 
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is placed upon a stove, in order to bring 
It to a liquid state, after which the edges 
of the broken crockery are coated with 
it. and the pieces strongly compressed. 

8. — Gelatine, 2 oz. ; water, 4 oz. ; when 
the gelatine has fully swell^ add 2 oz. of 
glacial -acetic acid. 

9. — Russian glue, 8 oz. ; wated 4 oz. 
Macerate for 4 hours, then dissolve in 
water bath, and add 6 oz. of strong acetic 
acid. 

10. — An almost invisible joint may be 
made, with careful handling, with the fol- 
lowing : Chloroform, 60 parts ; India 
ruber, 25 parts ; mastic, 15 parts, CSit 
the ruber into shreds, put into a suitable 
vial, and pour on the chloroform. Stop- 
per tightly and set aside until the rub- 
ber is di solved ; then add the mastic, and 
let stand until the same is dissolved* Ap- 
ply the cement to each surface to be 
united, and let the pieces stand until the 
greater part of the chloroform is evapo- 
rated : then unite, press firmly to place, 
and, if possible, tie in position. When 
the cement is apparently thoroughly dry 
on the surface scrape off the superfluity, 
and dust over the line of junction a lit- 
tle zinc oxide, chalk, powdered infuso- 
rial earth, or some such material, and 
with a clean pencil brush it over the 
joint. After the cement has become per- 
fectly dry remove the cords and rub off 
the superfluous powder. The joint can 
scarcely be discovered if the work has 
been well done. 

11 . — Cheese Cement— Tske skim-milk 
cheese, cut it in slices, and boll it In 
water. Wash it in cold water, and knead 
it in warm water several times. Place 
it, w'arm, on a levigating stone, and knead 
it with quicklime. It will join marble, 
stone, or earthenware so that the ’joining 
is scarcely to be discovered. 

12. — SuZphur Cement.— Sulphur, 7 
parts ; white pitch, 5 parts ; shellac 
(bleached), 1 part; mastic, 2 parts; gum 
elemi, 2 parts ; glass meal; 7 parts. 

Special Pnrposcs. - 

1. — Cop Cements . — These are so named 
because they arc used to fix on parts ^ 
electrical or other apparatus to glas^. 
They are very useful for many purpose^ 
and should find a place in every labora- 
tory and amateur’s workshop. (See also 
Far&day's Cement) a. — Glue best whiter 
11 6z. ; white curd soap, 1 oz. ; plaster 
of paris, 3H lb.; water. % gal. Ttte. 
glue is put to soap ovemI|(ht in Juaf 
enough of the water to well cover it lA 
the morning (or when properly soften«^^ 
it is dissolved, together with the soap, m 
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the rest of the water, previously heated 
to boiling. When a quantity of the ce- 
ment is required, a sufficient quantity of 
the plaster of parts is mixed up quickly 
with enough of the warm liquid to form 
a smooth thin paste. This paste must be 
used at once, as it soon sets or hardens. 
When hardened it is impervious to coal 
oU. 

b. — (C. G. Williams.) Equal weights 
of red lead and white lead used for chem- 
ical and electrical purposes. For cement- 
ing glass tubes, necks of balloons, etc., 
into metal mountings. This is preferable 
to white lead alone, and may be depended 
on for temperature up to 212“. 

c. — Rosin, 5 lb. ; beeswax and dried ' 
Venetian red, of each 1 lb. ; melted to- 
gether. 

d- — Black rosin, 7 lb. ; red ocher, % lb, ; 
plaster of parls, % lb., well dried, and 
added while warm ; heat the mass to a lit- 
tle above 212“ F. (100“ C.) and agitate it 
together till all frothing ceases, and the 
liquid runs smooth ; the VKisel is then re- 
moved from the fire, and the contents are 
stirred till sufficiently cool for use. 

e. — Linseed oil, 4 oz., added to the in- 
gredients of the last. 

2 . — Chemical Cement.SL . — A good ce- 
ment for chemical and electrical appara- 
tus may be prepared by mixing 5 lb. of 
rosin, 1 lb. of wax, 1 lb. of red ocher and 
2 oz. of plaster of paris, and melting the 
whole with moderate heat. 

b. — Yellow wax, 4 parts ; common lur- 
pentind, 2 parts ; Venetian red (well 
dried), 1 part : melted together. Use as 
a temporary stopping or lute for the ends 
or Joints of tub^ which are not exposed 
to much heat, as in alkalimetry. 

c. — ^Mix equal parts of wheat flour, 
finely powdered Venetian glass, pulverized 
chalk, and a small quantity of brick dust, 
finely ground ; these ingredients, with a 
little scraped lint, are to be mixed and 
ground up with the white of eggs. It 
must then be spread oft pieces of, fine linen 
cloth, and applied to the crack of the 
glass^ and allowed to get thoroughly dry 
before the glasses are put to the fire. 

d. — Equal parts of pitch, rosin and 
plaster of paris, thoroughly dried ; mix 
together. Used for the masonry of chlo- 
rine diambera, vitriol works, etc., and as 
a lining for casks intended to hold chlo- 
ride nf Unle- 
ss — Enamel and PorceloAn Letters to 

Copal vamii^ 15 parts; dry- 
inir oU; 5 parts ; turpentine,. 2 parts ; li- 
quefled. marine glue,. 5 parts; melt in a 
water. t)e% and ad<i sliced lime, .10 parts. 
D,— Roam, 22 parts; burnt timber, 4 
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parts ; calcined plaster, 2 pa^ts ; boiled 
oil, 1 part. 

c. — The National Druggist says, reply- 
ing to a correspondent who *complains 
that porcelain letters are difficult to keep 
fastened to glass, that the failure of some 
cements to hold is due to the difference 
in the rate of expansion of the glass and 
porcelain, and recommends a cement that 
is likely to overcome the difficulty, as fol- 
lows : Slake 15 parts of fresh quicklime 
in 20 parts of water ; melt 50 parts of 
cautchouc and 50 parts of linseed-oll var- 
nish together, and bring the mixture to 
a boll. While boiling pour the liquid on 
the slaked lime, little by little, under con- 
stant stirring. Press the mixture, while 
still hot, though muslin, to remove any 
possible lumps, and let cool. It takes this 
cement 2 days to set completely, but when 
dry it makes a Joint that will resist a 
great deal of pulling, whether from expan- 
sion or contraction, or force acting di- 
rectly (as a wedge) to pull apart the 
pieces united with it. By thinning the 
mixture down with oil of turpentine a 
brilliant, powerfully adhesive varnish is 
obtained. 

d. — Eight parts of starch are mixed 
with 10 paris of finely powdered chalk, 
by using equal parts of alcohol and water, 
with the addition of 3 parts of Venice 
turpentine. 

e. — Solution sodium silicate, 30 parts ; 
slaked lime, 45 parts ; mix, and add 
litharge, 30 paris : glycerine, q. s. ; make 
a paste, and use immediately. 

f. — Glass Labels to Bottles. — Rosin, 1 
part ; yellow wax, 2 parts ; melt together. 

i.—GUizier’is Solvent. — a. — Dissolve soft 
soap In 3 times its weight of strong lye. 

b. — Make a thin paste or cream with 
freshly slaked lime and twice its weight 
of pearlash and a little water. 

5. — Grinder’s Cement. — a. — Pitch. 3 
parts ; wood ashes and hard tallow, of 
each 1 part ; melted together. 

b. — Black rosin, 4 lb. ; beeswax, 1 lb. ; 
melt, and add of whitting, previously heat- 
ed hot, and still warm, 1 lb. 

c. — Shellac, melted, and applied to the 
pieces slightly heated. Used to fix pieces 
of glass white grinding. The last Is used 
for lenses and fine work. 

6. — Lctwcs.— a.— In those of foreign 
make an arborescent appearance is occa- 
sionally to be seen between the riemen- 
tary parts of which the lens In composed 
This arises from the d^li^ Of shrinking 
of' the balsam with which It Is cemented. 
To remedy this uns^ the lens, ^lace it 
in warm wthhr, which mky be still further 
heated tin HA belsam Softens, separate 
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the components, the clean with ether, 
benzole or ti^entine. Next place a drop 
of pure balsam on the center of the con* 
cave surface and gently pre^ the convex 
one down upon it until the balsam spreads ! 
and oozes out at the edges. Then apply 
a gentle heat until the balsam is found to 
have been hardened. 

b.— -C. Fleck {Photograph. Chron,) 
gives the following formula for a cement 
for setting objectives and other lenses 
in situ : Balata gum, 1 part ; mastic, 1 
part ; white shellac, 1 part ; benzol, 75 
parts ; chloroform, 75 parts ; mix. 

7. — ^Marble.— a. — Gum arable, 1 lb. ; 
powdered plaster 6f parts, 1 ^ lb. ; sifted 
quicklime, 5 oz. Mix the gum with 4 oz. 
of hot water into a thick mucilage, add 
to it the powdered plaster of parts and 
the quicklime, adding several ounces more 
of water. Heat the part of marble to 
be mended and press tight. Excellent for 
mending marble slabs, etc. 

b. — Marble table tops, tops of commodes, 
etc., that become loose, may be firmly 
fixed, says the TVerfcstetf, by a cement 
of carpenter’s glue and plaster of paris, 
which is durable and strong. The glue 
is soaked in cold water until it absorbs 
all It can, the surplus water is drained 
off, then it is put on the fire and melted. 
When entirely dissolved, burnt sypsum is 
sifted in until it forms a thin paste with 
the glue. Stir vigorously, and apply this 
paste quickly to the wood and the mar- 
ble, adapt the later to place, and let 
stand. The mixture hardens very quickly, 
hence it is necessary to be expeditious in 
making the application. Apply pressure 
to the slab If it is not already heavy 
enough to fit snugly. Let dry for 2 days. 

c. — Enamel Shields to Marble Slabs. — 
(1) Two parts of finely crushed quartz 
and 1 part of finely ground heavy spar, 
or 3 parts of finely grotmd glass and 2 
parts of finely crushed fluorspar, are 
niixed with silicate of soda to a thick 
paste, and used at once. If in place of 
the soda water glass, potash water glass 
is used, the cement will harden much more 
fapldly. 

(2) TTie following solutions are pre- 
pared warm, b^t of all in the water 
bath: (a) Steeped Isinglass, 2 parts; 96% 
alcohol, 8 parts; (b) mastic, 2 parts; 
chloride of ammon^, 1 part ; 96% alco- 
hol, 12 j>art8. Both solutions are thoi^ 
oughly mixed 'While warm. When used, 
the cenasnt and the article to be cemented 
must be healed ; the cement Is applied in 
a thhi iaytr. / 

(8> A Well-knowa iwlutlon of gutta 
Porcha in tflilorofonni known as trau- 
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matlcinc, mixed with concentrated water- 
glass solution, is used for cementing. 

8. — Meerschaum, Cement jor , — — 
Take some garlic, and crush it, in order 
to form a kind of dough ; rub over the 
broken pieces of meerschaum with it, and 
reunite them by pressing very closely ; 
bind them with iron wire, according to 
the strength of the pieces, and finally boll 
them for half an hour in a sufficient quan- 
tity of milk. Casein and quicklime ce- 
ments apply here. 

b. — Dissolve casein in a solution of 
water glass (silicate of soda) and stir 
into it calcined magnesia, and use at once. 
Casein is prepared by allowing perfectly 
skimmed milk to stand until it curdles, 
when the casein is filtered out and washed 
on the filter. To simplify above a little 
fresh cheese may be boiled in water and 
mixed with slaked lime and ashes, using 
10 parts cheese, 20 parts water, 2% parts 
lime, and 2 parts wood ashes. 

9. — Wash Basins, Cement /or.-jGlass 
meal, 2 parts ; litharge, elutriated, 2 
parts ; linseed-oil varnish, 1 part. Wet 
the powders slightly with the oil, heat 
and gradually add the rest. Do not use 
the basin for 4 days. Glass meal can 
be made by healing glass and throwing in 
cold water. Grind and elutriate. 

JEWELERS’ CEMENT 

1. — Amber. — a. — Melt mastic in linseed 
oil. Use hot 

b. — Moisten the surfaces with solution 
of potash and press them together. 

c. — Smear with boiled linseed oil, press 
strongly together and heat over a clear 
charcoal fire. To keep the parts in firm 
contact, it may be well to bind them to- 
gether with fine, soft iron wire. The sur- 
faces should be carefully cleansed before 
applying the cement, and as the solvent 
is very volatile, arrangements should be 
made beforehand for applying compres- 
sion so that no time be lost. 

d. — solution of hard copal in ether 
has been suggested. 

2. — -Amber, Meerschaum and Ivory . — 
Soften 8 parts of isinglass ih water con- 
taining a little alcohol. Add to it 1 part 
of galbanum, 1 part of gum ammoniac 
and 4 parts of alcohol. The mixture is 
used hot. 

3. — Armenian. — a.— Employed by Ori- 
ental jewelers. Dissolve 10 parts of gum 
mastic in 60 parts of absolute alcohol, 
dissolve separately 20 parts of fish glue 
in 100 parts of water on the water bath 
with gentle fire and add 10 parts of afco- 
hol of 50*. Then disrolve 5 parts of am- 
monioefti gum in 25 parts of alcohol of 
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50®. Mix the first solution with the sec- 
ond, stir well until assured of complete 
mingling, then add the ammoniacal gum 
and stir again. Finally put the whole on 
the water bath tinder moderate heat, in 
order to bring down the preparation 
by evaporation to 175 parts only. 

b. — Dissolve 5 or 6 bits of gum mastic 
the size of a large pea in as much spirits 
of wine as will suffice to render it liquid ; 
in a separate vessel dissolve as much isin- 
glass (previously softened in water, 
though none of the water must be used) 
in rum, or other spirit, as will make a 
2-oz. phial of very strong glue, adding 2 
small pieces of gum ammonlacum, which 
must be rubbed or ground till they are 
dissolved ; then mix the whole with a suffi- 
cient heat Keep it in a phial closely 
stopped, and when it is to be used set the 
phial in boiling water. The preceding is 
also effectual in uniting almost all sub- 
stances even glass, to polished steel. 

c. — Thick isinglass glue, 1 part ; thick 
mastic ' varnish, 1 part Melt the glue, 
mix and keep well corked. Heat in hot 
water to use. 

d. — Isinglass soaked in water and dis- 
solved In spirit 2 oz. (thick) ; dissolve in 
this 10 gr. of very pale gum ammoniac 
(in tears) by rubbing them together ; then 
add 6 large tears of gum mastic, dissolved 
in the least possible quantity of alcohol. 

e. — Isinglass dissolved in proof spirit 
(as above), 3 oz. ; bottoms of mastic var- 
nish (thick, but clear), oz. ; mix well. 

f. ’—’KeUer’s Armenian Cement . — Soak 
isinglass, % oz., in 4 oz. water for 24 
hours ; evaporate In a water bath to 2 oz. ; 
add 2 oz. alcohol and strain through 
linen ; mix this while warm with a solu- 
tion formed hy dissolving ’4 oz. best mas- 
tic in 2 oz. alcohol ; add of powdered gum 
ammoniac 1 dr. and triturate together 
until perfectly incorporated, avoiding as 
much as possible the loss of spirit by 
evaporation. 

4. — Horn and Hone, — Dissolve In 6 
parts linseed oil, 5 parts of mastic and 2 
parts of turpentine. 

5. — Horn and Shell . — Dissolve 600 
parts of glue on the water hath with 125 
parts of alcohol ; add 10 parts of pulver- 
ized alum and mingle tlu whole on the 
fire. If the cement Is too thick water is 
to be added, 

e.-^/oorp.—a.~Di8SOlve 1 part of Isln- 
glass and 2 parts of white glue in 30 parts 
of water ; strain and evaporate to 0 parts. 
Add part of gum mastic, dissolved in 
% part of alcohol ; add 1 part of zinc 
v^te When required for use, warm and 
shake up, 
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b. — Moisten thoroughly a sipaii quan- 
tity of very finely powdered quicklime 
with white of egg to form a paste. Use at 
once, damp parts firmly togefther and 
leave for 24 hours. Use as little cement 
as possible. 

c. — To cement ivory pieces together 
mix 1 part albumen with 1 part glue 
water. Or 

d. — Mix 1 part albumen with 3 parts of 
water or 3 parts of burnt gypsum to a 
thin paste. 

e. — To cement small pieces of Ivory to 
other substances melt 1 part wax, 1 part 
rosin and 1 part turpentine together and 
with the melted mass mix 1 part moun- 
tain flax. Or 

f. — Melt together 2 parts gutta percha 
and 2 parts of ordinary pitch. Warm the 
parts to be cemented. Apply the cement 
and press the parts together. 

g. — Dissolve 5 parts Isinglas-s and 4 
parts finest gilder’s glue in 30 parts of 
water, warmed- Evaporate * the mixture 
to % its volume and add 1-3 part mastic, 
dissolved in 1 part alcohol, and mix in, 
while stirring, 1 part zinc white. The 
cement is applied warm to the warmed 
parts ; it dries very quickly and soon be- 
comes hard, but can be kept for a long 
time in a closed receptacle. 

h. — Boil isinglass in water until very 
thick, add enough zinc white to make the 
whole the consistency of molasses. 

7. — Jet . — Shellac Is the only cement 
used by jewelers for jet The broken 
edges should be made warm before apply- 
ing the shellac. Should the joint in 
sight, by smoking the shellac before ap- 
plying it it will be rendered the same 
color as the jet itself. 

8. — Mother of Pearl . — Isinglass in thin 
sheets, 4 dr. ; mastic, 2 dr. ; amm. chlor- 
ride, powdered, 1 dr, ; alcohol, 3% oz. ; 
water, 4 oz, Steep the isinglass in the 
water for 1 day and then dissolve by aid 
of a gentle heat, add 16 dr. of alcohol, 
pass through a cloth strainer, and to the 
hot solution ad<l, with constant stirring, 
the mastic, previously dissolved in 12 dr. 
of alcohol. 

9. — Seal Enf/ravers *. — Common rosin 
and brick dust melted together. Use. To 
fix the pieces of metal while cutting, and 
also to secure seals and tools in their 
handles. It grows herder axid improves 
every time it is malted. 

10. — Temporary. — A temporary cement, 
to fix optical glases, stonee, jeweby, etc., 
on stocks or handles for the ptu^^ose of 
painting, repairing or omamentlng is 
made by melting together at a good heat 
roein, 3 oz. ; wax, 1 dr., ai^ vdiittnlnki ^ 
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oz. ; with this applied to the article when 
heated secure fixation may be obtained, 
unfixed at pleasure by the same means, 
viz., heaL 

11, — Tortoise Shell. — a. — Dissolve in 
125 parts 90% alcohol, shellac, 30 parts ; 
mastic. 10 parte, and turpentine, 2 parts. 

b. — Mastic, 15 parts ; shellac, 45 parte ; 
turpentine, 3 parts ; sipirt of wine, 90%, 
175 parts. 

c. — Gum mastic, 10 parte ; shellac, 30 
parts ; turpentine, 2 parts ; spirits of 
wine, 90%, 120 parts. 

d. — Fit the broken pieces carefully and 
wrap in a piece of paper to hold them 
firmly In place. Heat 2 pieces of iron and 
place the article with the paper around it 
between them. The Iron must not be so 
hot as to bum. Squeeze the article be- 
tween the iron pieces for a few minutes 
and alltfw It to cool. The shell melts and 
forms a cement which firmly joins the 
broken parts. 

12. — Turkish. — a. — Isinglass, 3 oz. ; 
be.st gum arable, 1^ oz. Put in a bottle, 
cover with alcohol, crok loosely. Put the 
bottle In water and boll until a thorough 
solution is made. Strain. A good ce- 
ment- 

b. — Isinglass, 50 parts ; mastic varnish, 
25 parts. Dissolve the islngla.ss in as 
little water as possible, adding some 
strong spirit of wine. The mastic varnish 
is made by pouring rectified spirit of wine 
and benzine over finely powdered mastic. 
Use as small a quantity of the solvent as 
possible In dissolving this. Pour the solu- 
tions together and mix thoroughly. 

LEATHER CEMENTS 

1. — A good cement is gutta percha dis- 
solved In bisulphide of carbon until it is 
of the thickness of molasses ; the parte to 
lie cemented must first be well thinned 
down, then pour a small quantity of the 
cement on the partsr to be cemented, 
spreading It well so as to fill the pores of 
the leather ; warm the parts over a source 
of heat for about % minute, apply them 
quickly, together and press hard. The 
bottle containing the cement should be 
tightly corked and kept in a cool place. 

2. t~Thls is mede by mixing 10 parts of 
bisulphide of carbon with 1 part of oil of 
turpentine and then adding enough gutta 
percha, cut Into small pieces, to make a 
tough, thickly flowing liquid. One essen- 
tial prerequisite to a thorough union of 
the pwts consists in ftreedom of the sur- 
faces to be Joined from grease. This may 
be tnsuMd by l^lng a cloth upon the part, 
to be Jolhid and ax^ljdng a hot iron for a 
time. The cement Is then applied to both 


(Leather Cements) 


pieces, the surfaces brought in contact 
and pressure applied till the joint is dry. 

3. This glue, though rather complex 
in composition, gives good results. Eight 
oz. of rye whisky are diluted with 8 oz. of 
water and the mixture is made into a 
paste with 2 oz, of starch, % of an oz. 
of good glue are dissolved in the same 
amount of water, an equal amount of tur- 
pentine is added and the mixture and the 
paste are combined. 

4. — Strong glue, 50 parts; water, suffi- 
cient quantity ; turpentine, 2 parts ; 
starch paste, 100 parte. Dissolve the glue 
over the fire in the water; add the tur- 
pentine, stir up well and mix with the 
starch paste while hot 

5. — Amalgamate by heat gutta percha, 
100 oz . ; Venice turpentine. 80 oz. ; shel- 
lac, 8 oz. : India rubber, 2 oz. ; liquid 
storax, 10 oz. 

6. — Gutta percha, 1 lb. ; India rubber, 
4 oz. ; pitch, 2 oz. ; shellac, 1 oz. ; linseed 
oil, 2 02., melted together; it hardens by 
keeping and needs remelting for use. 

7. — Best glue, 2 lb. ; water, 3 pt Dis- 
solve by the aid of heat and when the 
solution has become thick add Venice tur- 
pentine, 3H oz. ; liquefied carbolic " acid, 
80 min. On cooling this cement co^eals to 
a gelatinous mass, which is then to be cut 
in strips and spread upon tin plates to 
dry. For use the cement is melted with 
the addition of a little vinegar and applied 
to the freshly cut leather and the points 
presed between warm iron plates for 15 
minutes. 

8. — Gutta percha, 100 parts ; black 
pitch or asphaltum, 100 parts ; oil of tur- 
pentine, 15 parts. Mix. It is used hot. 

9. — Belting . — Take of common glue and 
American isinglass, equal parts ; place 
them in a boiler and add water sufficient 
to just cover the whole. Let it soak 10 
hours, then bring the whole to a boiling 
heat, and add pure tannin until the 
whole becomes ropy or appears like the 
white of eggs. Apply it warm. Buff the 
grain off the leather where it is to be 
cemented, rub the joint surfaces solidly 
together, let it dry a few hours and It is 
ready for practical use, and if properly 
put together It will not need riveting, as 
the cement is nearly of the same nature 
as the leather Itself. 

10^— Gutta Percha to Leather , — Gutta 
percha, 100 parts; Venice turpentine, 80 
parts; shellac, 8 parts; pure uiivulcan- 
ized rubber, 2 parts; liquid storak, 10 
parte. Heat the turpentine, then add the 
gutta percha and shellac. Heat over ai 
water bath. 

n.— Jofnfnp Leather SttYips.— Glldeir'B 
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glue, 250 parts; isinglass, 60 parts; gum 
arable, 60 parts ; comminuted and boiled 
in water until a solution of uniform con- 
sistency is obtained, then add Venice tur- 
pentine, 6 parts; oil of turpentine, 6 
parts ; alcohol, 10 parts. 

^2,— Leather an Top RtAlers.^um 
arable, 5H oz ; islngl^s, 5% oz. Dis- 
solve separately In water and mix. 

13. — Leather to Pasteboard. — Strong 
glue, 50 parts, is dissolved with a little 
turpentine in a sufficiency of water over a 
gentle fire ; to the mixture is added a thick ! 
paste made with 100 parts of starch. It 
is applied cold and dries rapidly. 

14 . Saddle Paste. — Ceresine, natural 

yellow, 1.5 k. ; yellow beeswax, 1.5 k. ; 
Japan wax, 1.5 k. Melt on the water 
bath and when half cooled stir in 8 k. 
of turpentine oil. 

15. — Shoemakers' Cement. — a. — Dis- 
solve gutta percha in chloroform to the 
consistency of honey. Heat the surfaces 
to which it is to be applied and press 
together. 

b. — An elastic cement for patching 
shoes (Invisible patches), attaching soles 
that have become “started,” etc. Dissolve 
10 parts of gutta percha in 100 parts of 
benzol, pour the solution into 100 parts of 
linseed oil varnish and stir until a homo- 
geneous mixture is obtained. To make a 
firm and nicely appearing job the patch 
should be chamfered down at the edges 
with a keen knife and the shoe leather 
trimmed away around the break so as to 
present a clean, fresh surface to the 
cement. 

c. — Cement for sticking on leather 
patches and for attaching rubber soles to 
hoots and shoes Is prepared from virgm 
or naUve India rubber by cutting It into 
small pieces or else shredding it up ; a 
botUe is filled with this to about one-tenth 
of its capacity, benzine Is then poured on 
till about 3 parts full, but be certain that 
the benzine is free, from oil. It Is then 
k^t till thoroughly dissolved and of a 
thick consistency. If it turns out too 
thick or thin suitable quantities must be 
added of either material to make as re- 
quired. 

d. — ^The pieces of waste gutta percha, 
first prepared by soaking In boiUng water 
till soft. Cut into snail pieces and place 
in a vessel and cover with coal-tar oil 
Tightly cork to prevent evaporation and 
aOow to stand for 24 hours. Melt by 
standing In. hot water till perfectiy fluid, 
and stir wrfL Before using It must be 
wanned as before,. by standing In hot 
watff. 


MECHANIC’S CEMENTS 


Chttek Cement To Remove . — To fe^ 
move chuck cement from lathe work warm 
the object over a spirit lamp and tap 
lightly with a stiff brush ; the wax will ad- 
here to the latter. If in a hurry, a few 
seconds' boiling in alcohol will remove the 
remainder of the wax. 

Tttmer's Cement. — 1. — Rosin, H oz. ; 
pitch, hi oz. ; beeswax, 1 oz. ; melted to- 
gether, sufficient fine brick dust added to 
produce desired consistency. 

2. — Rosin, 2 lb. ; Burgundy pitch, 2 lb. ; 
dried whiting, 2 lb. ; yellow wax, 2 oz. : 
melted and mixed together. 

3. — Black rosin, hi lb.; yellow wax, i 
oz. ; melted together and poured Into a tin 


canister. 


4. — ^Use a mixture of rosin, turpentine 

and yellow wax, then add a little pulver- 
ized sealing wax. i 

5. — Melt 1 lb. of rosin in a pan over 
the fire, and, when melted, add hi lb. of 
pitch. While these are boiling add brick 
dust until, by dropping a little on a cold 
stone, you think it hard enough. In win- 
ter it may be necessary to add a little 
Ullow. By means of this cement a piece 
of wood may be fastened to the chuck, 
which will hold when cool ; and when the 
work is finished it may be removed by a 
smart stroke with the tool. Any traces of 
the cement may be removed from the work 


jy means of benzine. 

6. — When wanted for use, chip off as 
nuch as will cover the chuck to the 1-18 
yt an inch, spread It over the surface in 
unall pieces, mixing It with hi of Its bulk 
jf gutta percha In thin slices ; then heat 
in Iron to a dull red heat and hold it 
aver the chuck till the mixture and gutta 
percha are melted and liquid; stir me 
cement until It is homogeneous ; chuck the 
work, lay on a weight to enforce contact, 
leave it at rest 20 minutes. 

7. — The foUowing Is a verry excellent 
cement for the use of turners and 
tisans In general: Sixteen parts of whit- 
ing are to be finely powdered and heate 
to* redness, to drive off all the water, 
when cold, this is mixed with 16 parta o 
black rosin and 1 part of ,t>ee8W^ the 
latter having been previously melt^ 
gether, and the whole stirred till •of «tu 


metals 

-Melt over a water bath co^l 
30 parts ; drylt^ oU, 10 ^ ^ 

1 ^ ep^r when melted add 20 

slaked lime. 
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6 parts ; litharge, 2 parts ; powdered white 
lead, 1 part 

3. — Slaked lime, 1 part ; brick dust, 2 
parts; boiled linseed oil, 3 parts. Make 
a thoroughly homogeneous mixture of the 
ingredients. 

4. — Glycerine and litharge, stirred to a 
paste, harden rapidly and make a toler- 
able cement for Iron upon Iron, for two 
stone surfaces and especially for fasten- 
ing Iron In stone. This cement is in- 
soluble and Is not acted upon by strong 
acids. 

Brass Joints, 

Caoutchouc, 2 parts ; gutta percha, 1 
part ; brass filings, 10 parts. Melt by the 
aid of heat. 

Brass to Tin. 

To 20 parts of fine, reduced copper add 
sufficient sulphuric acid to make a stiff 
paste. To this add 70 parts of metallic 
mercury and work in, at the same time 
applying heat until the mass assumes a 
wax-like consistency. Warm or heat the 
plates to be united to about the same tem- 
perature, apply the mixture, hot, to each, 
then press together and let cool. 

Casein Cement 

Mix washed quartz sand, 20 parts ; 
casein, 16 parts; slaked lime, 20 parts. 
Copper to Sandstone. 

Take white lead, 30 parts ; litharge, 3 
parts ; bole, 3 parts, and broken glass, 3 
parts, and rub up with 2 parts linseed-oll 
varnish. 

Coppersmiths* Cement 

Powdered quicklime mixetl with bul- 
lock’s Wood ; use at once. 

Iron. 

— Graphite, 50 lb. ; whiting, 15 lb. ; 
litharge, 15 lb. Make to a paste with 
boiled olL 

2. — Make a putty of white lead and as- 
bestos. 

3. — ^Make a paste of litharge and glyc- 
^ine. Red lead may be added. This also 
does for stone. 

4. — Make Iron filings to a paste with 
water glass. 

5. — Sal ammoniac, 4 oz, ; sulphur, 2 

iron filings, 32 oz. Make as much 
as Is to be used at once to a paste with 
a little water. This remark applies to 
both the foltowhog dry recipes: 

6. — Mix iron filings, 180 oz. ; lime, 45 
oz. ; salt, g .oz. 

7. — Mix iron filings, 140 oz. ; hyUraulIc 
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lime, 20 oz. ; sand, 25 oz. ; sal ammoniac, 
3 oz. 

Either of these last two mixtures is 
made into a paste with strong vinegar 
just before use. 

Steam, Hot Water avd Hot Air Boil- 
ers and Pipes. — l, — Take of coarsely pow- 
dered Iron borings, 5 lb. ; powdered sal 
ammoniac, 2 oz. ; sulphur, 1 oz., and 
water sufficient to moisten it. This com- 
position hardens rapidly, but if time can 
be allowed it sets more firmly without the 
sulphur. It must be used as soon as 
mixed and rammed UghUy into the joint. 

2- — Take sal ammoniac, 2 oz. ; sublimed 
sulphur, 1 oz. ; ca.st iron filings or fine 
turnings; 1 lb. Mix in a mortar and keep 
the powder dry. When it is to be used 
mix it with 20 times Its weight of clean 
iron turnings, or filings, and grind the 
whole in a mortar ; then wet it with 
water until it becomes of convenient con- 
sistency, when it is to be applied to the 
joint. After a time it becomes as hard 
and strong as any part of the metal. 

3‘ — For stopping holes in castings or 
covering scars a useful cement may, it 
is said, be made of equal parts of gum 
arable, plaster of parls and iron filings, 
and if a little finely pulverized white 
glass be added to the mixture it will mai% 
it still harder. This mixture forms a very 
hard cement that will resist the action of 
fire and water. It should be kept in its 
dry state and mixed with a little water 
when wanted for use. 

4. -- A permanent and durable joint can 
be made between rough cast-iron surfaces 
by the use of asbestos, mixed with suffi- 
cient white lead to make a very stiff 
putty. This will resist any amount of 
heat and is unaffected by steam or water. 

5. — A cement, impermeable by air and 
steam, and especially well adapted to use 
for steam or gas pipes, is m^de of pow- 
dered graphite, G parts ; slal^ lime, 3 
parts ; sulphate of lime, 8 parts, and 
boiled oil, 7 parts ; well kneaded. 

6. — Hot Air Pipes, — Chalk, 60 parts 
(by measure) ; limestone or lime, 20 
parts clay, dried and pulverized, add 2 
parts ; iron filings, 5 parts, and red or 
blue clay, 5 parts, properly mixed to- 
gether, triturated and calcined. 

7. — Hot Water Cistern. — To 4 or 5 
parts clay, dried and pulverized, add 2 
parts of fine iron filings' fi^ from oxide; 
peroxide of manganese, 1 part; sea salt, 
% part, and borax, ^4 part. 'I^oroughiy 
incorporate these In as fine a state as pos- 
sible, reduce them to a thick i^aste with 
water and use immediately. It should 
then be exposed to heat, gradually in- 
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creasixig to almost a white heat. This 
cement resists heat and holUng , water. 

8.-— hroR Putty. — ^The Ircm putty used 
fm- steam joints la made by mixing diy 
2 parts of a good metaUlc paint ; litharge, 

1 part ; fine Iron borings, sifted, 3 parts, 
or for close .^ints, Inm filings. Add 
boiled Unseed oli and mix to the omsist- 

^ ency of stiff putty. 

e.^Leok^ in Boilers . — ^Ehneigencies 
often arise when a leak must be stopped 
In a taoUer while stifi under fire. Tb& 
foUowiog im^paration has been found ser' 
Yieeatde : Mix writ together powdered 
graphite. 6 parta; sltdted lime, 3 pmts; 
heavy spar (barytes). 8 parts, and thick 
linseed-oU varnish, -8 parts, and apply In 
|he ordinary way to the spots. 

10. — Red Lead made into a paste with 
boiled linseed oil is also used for cement- 
ing the joints of metal pipes. 

11. — Rust Cement . — Uake a stiff paste 
with sal ammoniac, 2 parts ; iron borings, 
35 parts ; sulphur and water, 1 part, and 
drive it into the joint with a chisel, or to 

2 parts of sal ammoniac and 1 part flow- 
ers of sulphur add 60 parts of Iron chips 
and mix the whole with water, to which 
1-6 part vinegar or a little sulphuric acid 
is added. Another conent is made by 
mixing 100 parts of bright iron fiUngs or 
fine chl|» or boring^ with 1 part pow- 
dered sal amnumiac and moistening with 
urine ; wb«i thus prepared, force into the 
joint. It will prove serviceable under the 
action of fire: 

ijt — Steam Boilers. — a. — ^Mlx 2 parts 
of finely powdered litharge with 1 part of 
very fine sand and 1 j^rt of qufekUme 
which has been allowed to slake spon- 
taneously by exposure to the air. This 
mUtture may be kept for any Imgth of 
time without injury. In usti!« It a por- 
tion is mixed into paste with Unseed oil, 
or, still better, boiled Unseed oU. In this 
state it must be quickly applied, as it 
soon beccunes hard.- 

b. — Dried and iwwdered clay, fi lb.; 
iron filings, 1 lb. ; made Into a paste with 
Ixdled Unsieed oil ; used toe string 
cracks and leaks In bcUlers, stoves, ete. 

c. — Litharge hi fine powder, 2 |;ttru ; 

very fine sand, I part^tUne that li» been 
allowed to slake ^mahedosly in a damp 
4ilitee, t partV hfixed and the 

silr ; made mo d iHtb bpiled oS and 
paid to mead seotare steam 

. H.HPood UnseedHtU^ iranitsh grpund 
with weights eg adiifiv lea^ 

mapshese and 

powdwred iday, 1 pm ; 
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sifted iron fiUngs, 2 paris; a(»Uc acid, 
sufficient to make a paste. 

f. — Sulphate of baryta, 1 part ; clay, 2 
parts ; made up with solutfoiik of sUtcate 
of potash and borax; it rerists a very 
high temperature. 

g. — Iron fiUngs, free from rust, 60 
parts ; flowers of sulphur, 2 parts ; pul- 
verised I^drochl<H«te of ammonia, 1 part ; 
these sulMtances are mixed with water of 
urine, so as to make a solldi and homo 
geneous paste, which is used in the joints 
of steam boilers. The lute swells, be- 
comes veiy solid, and perfectly closes the 
Joints. 

h. — Iron filings, 4 parts ; loam, 2 parts ; 
powdered sandstone, 1 part; made into a 
paste with salt water; becomes very hard 
on setting. 

i. — ^A thick paste, composed of silicate 
of soda and iron fiUngs; the. latter sub- 
stance may be replaced by a mixture, in 
equal part^ of powdered oxide of zinc and 
peroxide of manganese. 

J. — Sand, 84 parts ; Portland stone, 166 
parts ; Utharge, 18 parts ; pulverized glass, 
0.99 part; red lead, 0,46 part; suboxlde 
of lead, 0.90 part; the whole rubbed up 
with oil. 

13. — Stoves, etc. — a. — The Pharmacevr 
tische CentrolhaUe says that P. B. Rich- 
ter is authority for the exceUence of the 
following; Clay, 3 parts; borax, pow- 
dered, 2 parts ; i)eroxlde of manganese, 
sufficient; water glass, sufficient Make 
the clay, IxMrax and manganese peroxide 
into a paste with the water glass. The 
thickness of the paste, says the experi- 
menter, should d^>end upon the size of 
the surfaces required to be united, and the 
same Is true in regard to the amount and 
size of the grains of peroxide. The ar- 
ticles must be held firmly together for at 
least 24 hours and should not be heated 
until the lapse of this much time. 

b. — ^Wben a crack Is discovered in a 
stove, throi^h which the fire or smoke 
penetrates, the aperture may be complete- 
ly closed in a moment with a composition 
consisting of wood ashes and common salt, 
made up in paste with m Uttle water and 
ptastered over Ute crack. The good effect 
is equally certalii, wheOm- the stoves, 
etc., be cold or hot. ^ ^ 

c. — This cement is prepared by mixing 

finely pulverized frd^ sthffi as can be pro- 
cured at die drUge^'s, with liquid watei' 
glass to a thkdt piste* and then poatlng 
the «nudt viliL ik ^e hoHer ^ 
then -.dnea kite tement 
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d. — Take equal parts of sulphur and 
white lead, with about 1-6 part of borax ; 
incorporate them so as to form one homo- 
geneous mass. When going to apply It, 
wet it with strong sulphuric acid and 
place a thin layer of it between the two 
pieces of Iron, which should then be 
pressed together. An excellent cement 
consists of glycerine and litharge stirred 
to a paste. 

e. — Sand, 6 parts ; Iron filings, 5 parts ; 
bone black, 5 parts ; slaked lime, 6 parts ; 
glue water, q. s. 

f. — Joints. — Mica, together with finely 
sifted wood ashes, an equal quantity of 
finely powdered clay and a little salt, 
When required for' use, add enough water 
to make a stiff paste- 

14. — Unaffected by Red Heat. — a. — 
Iron filings, 4 parts ; clay, 2 parts ; frag- 
ment of a Hessian crucible, 1 part ; re- 
duce to the size of rape seed and mix to- 
gether, working the whole into a stiff 
paste with a saturated solution of salt 
A piece of fire brick can be used instead 
of Hessian crucible. 

b. — A correspondent of the English Me- 
chanic says that he used the following 
recipe with the greatest success for the 
cementing of iron railing tops, iron grat- 
ings to stoves, etc,, and with such effect 
as to resist the blows of a sledge hammer : 
Take equal parts of sulphur and white 
lead, white about 1-6 of borax ; incorporate 
the three so as to form one homogeneous 
mass. When going to apply it, wet it 
with strong .s sulphuric acid and place a 
thin layer of it between the two pieces 
or iron, which should then be pressed to- 
gether. In 5 days it will be perfectly 
dry, all traces of the cement having van- 
ished, and the iron will have the appear- 
ance of having been welded together, 

c. — The following cement is recommend- 
ed for repairing damaged places in cast- 
iron tanks, cisterns, etc : Brimstone, 5 
parts ; black lead, 2 parts, and cast-iron 
filings (previously sifted), 2 parts, are 
melted together, taking care that the brim- 
stone does not catch fire. The damaged 
place, perfectly dry, is well heated by lay- 
ing a piece of red-hot Iron upon It, and 
is then stopped with the cement, previ- 
ously heated in a melting ladle till it be- 
comes soft. 

d. — ^Equa! parts sifted zinc white and 
manganese peroxide are mixed with solu- 
ble glass, q. s. to form a thin paste ; -use 
at once. 

16 . — Water Glass Cement with Zinc 
ond PyroltisUe, — Water glass, 16 parts; 
pyroluQite, 64 parts ; zinc white, 80 parts. 
Used for cementing the Joints of pipe ex- 
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posed to red heat. Hardens quickly and 
makes a close joint 

16 . — Water Resisting . — Dry powdered 
loam or clay, 1,000 parts ; fine iron filings, 
80 parts ; manganese, 40 parts ; common 
salt, 20 parts, and borax, 20 parts. Mix 
thoroughly with water to a paste and use 
at once. Dry the surfaces to be cemented 
at a slowly rising heat and then raise to 
a bright red heat ; the cement becomes 
very hard and withstands equally well 
boiling water or a bright red heat. 

Isinglass. 

Isinglass solution, 100 parts, and nitric 
j acid, 1 part Stir the nitric acid evenly 
in a very thick isinglass solution and 
! paint the metallic surfaces with this li- 
quid. The surfaces must be firmly pressed 
together. The object of the nitric acid 
is to make the surfaces rough by corro- 
sion : its use, however, is attended with 
the disadvantage that it hinders the dry- 
ing of the cement. It is therefore neces- 
sary to expose the cemented metallic sur- 
faces to a higher temperature for a time 
to hasten the drying. 

Linseed Oil- 

Linseed oil and well slaked lime are 
made into a paste. Great pressure must 
be used. 

Plumber’s Cement. 

Black rosin, 1 part ; brick dust, 2 
parts : well incorporated by a melting 
heat. 

Pollack’s Cement for Iron and Stone. 

Take litharge and red lead, equal parts ; 
mix thoroughly and make into a paste 
with concentrated glycerine to the con- 
sistency of soft putty ; fill the crack aad 
smear a thin layer on both sides of the 
casting so as to completely cover the frac- 
ture. This layer can be rubbed off if nec- 
essary when nearly dry by an old knife 
or chisel. M. Pollack has used it to fasten 
the different pai’ts of a fly-wheel 'with 
great success. This cement is fire and 
water proof. 

Pots and Pans, Cement for. 

Two parts of sulphur and 1 part, by 
weight, of fine black lead; put the sul- 
phur in an old iron pan, holding It over 
the fire until it begins to melt ; then add 
the lead; stir well until all is mixed and 
melted ; then pour out on an iron plate or 
smooth stone. When cooU break into 
small pieces. A sufficient quantity of this 
compound being placed upon the crack of 
the Iron pot to be mended, can be soldered 
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by a hot iron in the same way a tinsmith ' 
solders his sheets If there is a small 
hole In the pot, drive a copper rivet In it 
and then solder it over with this cement. 

Wood and Metals. 

Glue Cement. — Common glue with pul- 
verized chalk added makes an excellent 
cement 

METALS TO GLASS. MARBLE, POR- 
CELAIN, STONE, ETC. 

1. — One of the best cements for uniting 
glass to other substances consists of a 
mixture of gum and calomel. Its adhesive 
power is something marvelous. It is pre- 
pared by putting Uxe very best and purest 
gum arable into a small quantity of water 
and leaving it till next day, when it 
should be of the consistency of treacle. 
Calomel (mercurous chloride or subchlo- 
ride of mercury) is then added in suitable 
quantity, enough to make a sticky mass, 
being well mixed on a glass plate with a 
spatula. No more is to be made than that 
required for immediate use. The cement 
hardens in a few hours, but it is wiser to 
leave it to itself for a day or two. To 
Insure success it is necessary to use only 
the very best gum ; inferior sorts are al^ 
solutely useless. 

2. — One lb. of shellac, dissolved in 1 
pt. of strong methylated spirit, to which 
is to be added 1-20 part of a solution of 
India rubber in carbon bisulphide. 

3. — ^Take 2 oz. of a thick solution of 
glue and mix with 1 oz. of linseed oil 
varnish or 1 oz. of Venice turpentine. 
Boil together, agitating until the mixture 
becomes as intimate as possible. The 
pieces cemented should be clamped to- 
gether for a space of 48 to 60 hours. 

4. — Sixty parts starch, 100 parts finely 
pulverized chalk are made into a mixture 
with equal parts of water and spirit and 
the addition of 30 parts Venice turpen- 
tine, taking care to agitate the mass with 
a stick, so as to insure Its homogeneity. 

5. — Four parts glue melted with the 
least possible quantity of water, 1 part 
Venice turpentine; will resist moisture. 

6. — Rough the edg^ of the glass and 

cement with a creamy paste of plaster of 
Paris and alum water. Make a saturated 
solution of alum and then add the plaster 
until you have a thick creamy mass. Put 
this into glass, and then insert glass ; true, 
and let it until quite hard. 

7. — Rosin, 20 parts ; soda, 6 parts ; po- 
tassium. JCI^te, 2 or 3 parts; water, 22 
parts. 4 . froth is obtained. This should 
be skimined off and 50 parts of it mixed 1 
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with 80 parts of plaster of parls (gyp- 
sum). 

8. — Dissolve good glue In water, heat 
and add % as much linseed artd varnish 
and ^ as much Venice turpentine as the 
amount of glue used. 

9. — ^Melt together finely pulverized colo- 
phony, 160 grams ; white wax, 40 grams, 
and English red stuff, 80 grams ; add to 
the liquid' mass 20 grams of oil of turpen- 
tine ; remove from the fire and stir the 
whole constantly with a wooden spatula 
until cooled. 

10. — Cement the heated parts with good 
sealing wax, not brittle ; ordinary sealing 
wax may be put into good condition by 
adding a little turpentine. 

11. — Mix equal parts of shellac and 
very finely- pulverized pumice stone ; apply 
hot 

12. — Mix 10 parts of rosin pitch with 1 
part of white wax ; attach the glass with 
the mass thus formed. 

13. — Bismuth Cement — This cement is 
used in attaching the tops to keronese 
lamps. Lead, 24 parts ; tin, 16 parts ; 
bismuth, 20 parts. 

14. — Faraday*a Cop Cement. — Electri- 

cal cement. Rosin, 5 oz. ; beeswax, 1 oz. ; 
red ocher or Venetian red in powder, 1 
oz. Dry the earth thoroughly In a stove 
at a temperature above 212®. Melt the 
wax and rosin together and sUr in the 
powder by degrees. Stir until cold, lest 
the earthy matter settle to the bottom. 
Used for fastening brass work to glaw 
tubes, flasks, etc. , 

15. — Petroleum Cement. — a. — Dissolve 
5 parts of shellac and 1 part of turpen- 
tine in 15 parts of petroleum. This ce- 
ment is fairly elastic. 

b. — A cement particularly adapted for 
attaching the brasswork to petroleum 
lamps is made by Puscher by boiling 3 
parts rosin with 1 part of caustic soda 
and 5 parts of water. The composition 
is then mixed with half Its weight of 
plaster of parls and sets firmly in Vi to 
% of an hour. It Is of great adhesive 
power and not permeable to petroleum, a 
low conductor of beat and but superficial- 
ly attacked by hot water. Zinc white, 
white lead or precipitated chalk may be 
substituted for plaster, but hardens more 
slowly. 

Brass to Glass. 

1. — Knead rosin soap with H the quan- 
tity of plaster of parls. 

2. — Substitute zinc white for the plas- 
ter of parls or slaked lime, which causes 
it to h^en mudi slower. 

3. — Boil together caustic soda, 1 pai4;; 
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rosin, 3 parts ; gypsui^ 3 parts, and 
water, 6 parts. The cement made in this 
way hardens in about % hour, hence it 
must be applied quickly. During the 
preparation it should be stirred constant- 
ly. Remember that all 'the ingredients 
used must be in a finely powdered state. 

4. — Fresh beaten blood, 13 parts ; 
slaked lime, 4 parts, and a little alum. 
This should be used immediately and ap- 
plied with a brush. One or two coats will 
render any cloth waterproof. 

Enamel Plaques to Nickel, To Cement. 

Gum dammar, 10 parts ; copal rosin, 10 
parts; Venice turpentine, llparts; oxide 
of zinc, 3 parts ; ultramarine, qviantities 
to tint the mass. Stir the coloring mat- 
ter (zinc white and ultramarine) into 
the compound when the solids have been 
rendered fluid. This cement should be 
used hot and when cold can be polished. 
It Is also suitable as a putty for filling up 
cracks In enameled surfaces. 

Iron Articles in Stone. 

1. — Plaster of paris, 14 parts ; iron fil- 
ings, 2 parts. Mix and stir into a paste 
with water. This cement dries quickly. 

2. — Mix into a paste with water 3 lb. 
plaster of paris and 1 lb. iron filings. 

3. — Brick Diist Cement . — A new ce- 
ment for securing iron to stone is de- 
scribed in some of the foreign papers. The 
cement is made by melting rosin and stir- 
ring In brick dust, which must be finely 
ground and sifted until a sort of putty is 
formed, which, however, runs easily while 
hot In using, the iron Is set into the 
hole in the stone prepared to receive It, 
and the melted putty poured in until the 
space Is filled; then, if desired, bits of 
brick, previously warmed, may be pushed 
into the mass and a little of the cement 
thereby saved. As soon as the whole is 
cool the Iron will be firmly held to the 
stone and the cement is quite durable and 
uninjured by he weather, while, unlike 
lead and sulphur, it has no injurious effect 
on the iron. 

4. — Sulphur or Brimstone Cement . — 
Roll sulphur is frequently used alone as a 
cement for fastening iron bars in holes 
driUed in stone. The addiUon of brick 
dust, sand or rosin lessens its liability to 
crack. When the yellow color of brim- 
stone is an objection, a little graphite may 
be mixed with it. 

Iron to Glass, 

1.— Soak fine white glue or gelatine in 
water overnight Pour off the surplus 
water and add molasses equal to about 
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25% of the bulk of glue. Heat gently and 
stir until the mixture is formed. The pro- 
portion of molasses can be varied to suit. 
Glycerine may be used instead of mo- 
lasses. 

2. — Portland cement, 2 oz. ; prepared 
chalk, 1 oz. ; fine sand, 1 oz. ; solution of 
sodium of silicate, enough to form a semi- 
liquid taste. 

3, — Litharge, 2 parts ; white lead, 1 
part Work into a pasty condition by 
using 3 parts boiled linseed oil, 1 part 
copal varnish. 

Metal Letters, on Glass, Marble, Wood, 
etc. 

1. — Copal varnish, 30 parts ; linseed-oil 
varnish, 10 parts ; oil of turpentine, 10 
parts ; glue, 10 parts. Place the mixture 
in a water bath, to dissolve the glue, then 
add 20 parts slaked lime. 

2. — Copal varnish, 15 parts; drying oil, 
5 parts : turpentine, 3 parts. Melt in a 
water bath and add 10 parts slaked lime, 

3. — Into melted rosin, 180 parts, are 
stirred burnt umber, 30 parts; calcined 
plaster, 15 parts ; boiled oil, 8 parts. 

4. — Rosin, 4 to 5 parts ; wax, 1 part ; 
colcothar ; 1 part ; the whole melted to- 
gether. A little powdered plaster is often 
added. 

5. — Sandarac or galipot varnish, 13 
parts ; boiled linseed oil, 5 parts ; turpen- 
tine, 2% parts; essence turpentine, 2% 
parts ; marine glue, 5 parts ; pearl white, 
5 parts ; dry carbonate of lead, 5 parts ; 
mixed 

6. — Copal or lac varnish, 15 parts ; dry- 
ing oil, 5 parts ; India rubber or gutta 
percha, 4 parts ; coal oil, 7 parts ; Roman 
cement; 5 parts ; plaster, 5 parts. 

7. — Copal or rosin varnish, 15 parts ; 
turpentine, 2% parts; essence turpentine, 
2^ parts; fish isinglass (in powder), 2 
parts ; iron filings, 3 parts ; ocher or rot- 
ten stone, 10 parts. These cements are 
much used for fixing metallic letters to 
glass, marble or wood. The two following 
are particularly good for uniting brass 
and glass : 

8. — Caustic soda, 1 part ; rosin, 3 
parts ; plaster, 3 parts ; water, 6 parts ; 
the whole is boiled. This compound hard- 
ens at the end of % an hour ; the harden- 
ing may be retarted by replacing the plas- 
ter by zinc white, white lead or slaked 
lime. 

9. — Pine litharge, 2 parts ; white lead, 
1 part ; copal, 1 part ; boiled linseed oil, 3 
parts ; the whole is triturated together. 
Dissolve by heat. 

10. — For joining metallic surfaces 

where soldering .is inconvenient recourse 
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may be had to a composition fonned in 
the following way : Pure and finely divid- 
ed copper, such as that obtained by the 
reduction of sulphate of copper with zinc 
clippings, 20 to 36 parts, according to the 
degree of hardness desired in the cement, 
dissolved in a sufficient quantity of sul- 
phuric acid to make a thick paste ; with 
this is incorporated, by trituration. In a 
mortar, mercury, 70 parts. The mass is 
soft, but hardens at the end of some hours. 
For use it is heated to 212® F. (100® C.), 
and powdered in an iron mortar heated 
to 302° F. (150° C.) ; it then assumes the 
consistency of wax and is harder in pro- 
portion, as it contains more copper, 

Procelain. 

Make a mixture of equal parts of water 
and alcohol (95% strength) and use this 
fluid to make a paste with 10 oz. finely 
powdered chalk and 8 oz. starch. Then 
mix in 3 oz. of Venice turpentine. 

Tiles to Iroiu 

Use a gutta percha cement, made by 
melting together in an iron pan 2 parts 
of common pitch and 1 part of gutta 
percha. Stir them well together until 
thoroughly incorporated and then pour the 
liquid into cold water. When cold it is 
black, solid and elastic, but It softens 
with heat and at 100® F. Is a thin fluid. 
Also try bedding in plaster of parls. 

Tin to Wood. 

Melt In a thick- walled iron vessel 1 part 
of yellow wax, stir in 2 parts of gutta | 
percha chips to complete dissolution and 
dissolve therein 2 parts of shellac and 0.1 
part of boiled linseed oil. After the mass 
has cooled off pour it upon a somewhat 
moistened metal or stone plate ; next 
knead and shape into bars. Dry well the 
wooden or tin parts to be cemented and 
wood and tin. Press the articles together 
moderately and allow them to remain for 
24 hours. To matt the tin by scouring 
with emery is advantageous, 'l^e process 
should not be conducted In too cool a 
place. 

METALS TO LEATHER, CLOTH, 
WOOD, ETC. 

Cloth to Metal. . 

l.-riTloth can be cemented to polished 
iron diafts by first painting the shafts 
with a coat of best white-lead paint 
After the paint has dried hard coat with 
Russian glue, dissolved in water addu- 
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lated with a little vinegar or acetic acid. 

2. — Starch, 20 parts ; sugar, 10 parts ; 

zinc chloride, 1 part ; water, 100 parts. 
Mix the ingrMients and stir until a pei^ 
fectly smooth liquid results entirely free 
from lumps, then warm gradually until 
the liquid thickens. _ 

3 . : — Cloth on Iron Rolls. — ^There is 
nothing better for this purpose than good 
glue, to which has been added tannin until 
the glue becomes ropy. 

4. — Cloth Strips to Iron, Glite.— Soak 
500 grams of Cologne glue in the evening 
with clean cold water in a clean vessel ; 
in the morning pour off the water, place 
the softened glue without admixture of 
water into a clean copper or enamel re- 
ceptacle and put on a moderate low fire 
(charcoal or steam apparatus). While 
the mass is dissolving stir continually 
with a wooden trowel or spatula. If the 
glue Is too thick, thin with diluted spirit, 
but not with water. As soon as the glue 
has reached the boiling point add about 
50 grams of Unseed-oil varnish (boiled 
oil), with constant stirring. When the 
latter has been stirred up well, add 50 
grams of powdered colophony and shake It 
into the mass with stirring, subsequently 
removing the glue from the fire. ,In order 
to increase the binding qualities and to 
guard against moisture add about 50 
grams of isinglass. The latter is previ- 
ously cut into narrow strips and placed, 
well beaten, in a vessel, Into which enough 
alcohol is poured to cover all. When the 
solution has been accomplished the last- 
named mass is added to the boiling glue 
with constant stirring. The adhesive 
agent Is now ready for use and is em- 
ployed hot ; It is advisable to also warm 
the iron. Apply glue only to so much 
surface as one is able to cover promptly 
with cloth strips. The latter are not 
pressed down with the hand, but wlto a 
stlfT brush or a wad of cloth. 

Cork to MetaL 

In fastening cork to iron and brass, 
even when these are lacquered, a good 
sealing wax containing shellac will be 
found to serve the purpose nicely. Wax 
prepared with rosin is not suitable. The 
cork surface is painted with the melted 
sealing wax. The surface of the metal is 
heated with a spirit flame entirely fre^ 
when pressed upon the metallic surface. 
The wax Is held in the flame until it burns 
and it is then applied to hot surface of 
the metal. The cork surface painted with 
sealing wax is now held In the flame, and 
as soon as the wax begins to melt that 
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cork is pressed firmly on the metallic 
surface hearing the wax. I 

Ijeather to Metal. 

1. — Melt together equal parts asphalt | 
and gutta percha and apply hot under a 
press. 

2. — P. Sieburger recommends the fol- 
lowing process by Fuchs : Digest 1 part 
crushed nutgalls with 8 parts distilled 
water for 6 hours and strain; macerate 
glue with its own weight of water for 24 
hours and dissolve ; spread the warm in- 
fusion of the galls on the leather and the 
glue on the roughened metallic surface; 
apply the prepared surfaces together and 
dry gently : the leather then adheres so 
firmly to the metal that it cannot be re- 
moved without tearing, 

3. — Wash the metal with hot solution 
of gelatine and apply the leather, previ- 
ously steeped in a hot infusion of galls. 

4. — Leather to Iron. — Paint the Iron 
with some kind of lead color, say white 
lead and lampblack. When dry cover with 
a cement made -as follows : Take 1 oz. of 
the best glue, soak it in cold water till 
soft, then dissolve it in VA fl.oz, vinegar 
with a moderate heat, then add 1-3 of the 
bulk of white pine turpentine, thoroughly 
mix and by means of the vinegar make it 
of the proper consistency to be spread 
with a brush and apply it while hot ; draw 
the leather on quickly and press it tightly 
In place. If a pulley, draw the leather 
round tightly, lap and clamp. 

5. — Leather to Iron PtiUeys. —Cut your 
leather roughly to shape, allowing about 
1 in. per 12 in. in the width of the pulley. 
Then soak your leather in water until it is 
wet through. Now stretch it well in the 
direction of the circumference of the pul- 
ley and cut it to exact shape and length. 
It should next be sewn up, butt to butt 
with a shoemaker’s awl and thread, and 
the leather, having been stretched in the 
direction of circumference only, will, as it 
gets dry, have a tendency to resume its 
former shape, thereby shortening in cir- 
cumference and “clip” to the pulley. A 
shallow groove might be made for the 
sUtches to sink down in. 


Llnoleam on Iron Stairs. 

Use a mixture of glue, Isinglass and 
dextrin, which, dissolved In water and 
heated, is given an admixture of 
tlne. The strips pasted Jown must ^ 
weighted with boards and brick on top 
until the adhesive agent has hardened. 


Paper to Iron Pulleys. 

Scratch the face of the 
rough aie thoroughly, so that there are 
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no bright or smooth places. Swab the 
surface with a solution of nitric acid, 1 
part ; water, 4 parts (for 5 minutes) ; 
then wash with boiling hot water. Hav- 
ing prepared a pot of the best tough glue, 
stir into the glue % oz, of a solution of 
strong tannic acid, oak bark or gallnuts, 
as convenient to obtain, to a quart of 
thick glue ; stir quickly white hot and ap- 
ply to the paper or pulley as convenient; 
draw the paper as tightly as jrosslble 
to the pulleys, overlapping as many folds 
as may be required. By a little manage- 
ment and moistening of the paper it will 
bind very hard on the pulley when dry 
and will not come off or get loose until 
it is worn out. Use strong hardware 
wrapping paper. 


Wood to Metal, 

1. — Mix together carpenter’s glue, 4 
parts ; Venice turpentine, 1 part. 

2. — Iron may be cemented in wood by 
dropping in the recess prepared in the 
latter a small quantity of a strong solu- 
tion of sal ammoniac This causes the 
iivn to rust, rendering it very difficult to 
extract. 

3. — Litharge and Glycerine Cement. — A 
cement made of very finely powdered ox- 
ide of lead (litharge) and concentrated 
glycerine unites wood to iron with re- 
markable efficiency. The composition is 
insoluble in most acids, is unaffected by 
the action of moderate heat, sets rapidly 
and acquires an extraordinary hardness. 

4. — Wood and Pasteboard to Metal . — 
Dissolve 50 grams of lead acetate together 
with 5 grams of alum In a little water. 
Make a separate solution of 75 grams of 
gum arable in 2 1. of water, stir in this 
500 grams of flour and heat slowly to 
boiling, stirring the while. Let it cool 
somewhat and mix with it the solution 
containing the lead acetate and alum, 
stirring them well together. 


MICROSCOPIST’S CEMENT 
1— Put into a bottle 2 parts of Isin- 
glass and 1 part of gum arable, cover 
them with proof sipirit, cork the bottle 
loosely and place it in a vessel of water 
and boil It Ull a thorough soluUon is ef- 
fected, when it must be -strained for use. 
This is a highly valuable cement for many 
purposes and is Used for mounting opaque 
objects for the microscope. 

2, BeiVs Cement . — The composition 

this cement or varnish is unknown. This 
cement is largely used by the 
scopists and has obtained a world-wide 
reputation. 


( 297 ) 



Cements, Glues, Pastes, Etc. 


( Microscopic ts’ Cement) 


3. — Brunswick Black and Gold Size . — 
Equal parts of Brunswick black and gold 
size with a very little Canada balsam. 

4 . — Canada Balsam, To Thin. — Canada 
balsam can be thinned with turpentine 
or benzol. Do not use benzol unless the 
balsam is quite hard. A gentle heat is 
desirable in order to manipulate properly. 

5. — Dammar Cement. — Dissolve gum 
dammar in benzol, add 1-3 of gold size. 
This has the advantage of drying very 
quickly and may be preferably used for a 
first coat when glycerine is used as the 
material for mounting. 

6. — Gtatfne Cement. — ^Take % oz. of 
Nelson’s opaque gelatine, soak well in 
water, melt in the usual way, stir in 3 
drops of creosote and put away in a small 
bottle. Use warm. 

7 . — Gtrffa Percha Cement. — Gutta per- 

cha cut in pieces, 1 part; turpentine, 15 
parts ; shellac, 1 part. Heat the gutta 
percha and turpentine together, filter, add 
the shellac (pulverized) and beat until a 
drop hardens on a cold glass plate. Used 
to attach cells ; the slide must be warm 
when using the cement. „ 

8. — Lovett’s Cement . — Powdered white 
lead, 2 parts ; powdered red lead, 2 parts ; 
powdered litharge, 3 parts ; gold size. The 
white and red lead and the litharge must 
be very finely powdered ; for use, Uiis pow- 
der is mixed with gold size to the con- 
sistency of cream and the cells immedi- 
ately fastened to Uie slide. They are se- 
cure in 2 weeks. This stands considerable 
heat and is excellent for fluids containing 
some alcohol. Make a little only of the 
mixture with gold size at a time, as it 
hardens quite rapidly and becomes useless, 

9. — Stieda’s White Zinc Cement. — Rub 
up oxide of zinc with turpentine and add, 
stirring continually for every dram of zinc 
oxide, 1 oz. of a solution of dammar in 
turpentine of the consistency of thick 
syrup. For a red cement t^e, instead 
of zinc, cinnabar and take 2 dr. of the 
metal for each ounce of tjie dammar solu- 
tion. If the cement has become too thick 
with age, dilute with turpentine, ether or 
chloroform. 

10. — Styresin is the name of a sealing 
material for microscopic preparations. 
Dissolve solid styrax in about 5 times its 
weight of coai-tar benzol, slowly add pe- 
troleum benzine, stirring meanwhile. Pre- 
cipitate the rosin first as a blackish-brown 
mass. The addition of petroleum benzine 
is stopped as soon as the fluid has ac- 
quired a Rhine wine color ; allow to stand, 
filter and distil off the solvent A sub- 
stance remains which is faultless ss a 
sealing material 
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11. — Tolu Balsam Cement. — Tolu bal- 
sam, 2 parts; Canada balsam, 1 part; 
saturated solution of shellac In chloro- 
form, 2 parts. Add enough chloroform to 
bring the mixture to a syrupy consistency. 
Carnoy finds this cement superior to ail 
others. 

12. — Transparent Cement. — A useful 
cement for affixing minute objects to thin 

.glass covers, prior to mounting them in 
Canada balsam, is described In Cole’s 
“Method of Microscopical Research.” Dis- 
solve, in the cold, gum arabic 2 gr., in dis- 
tilled water 1 oz., then adding glacial 
acetic acid, 3 min., and the least possible 
trace of sugar. Filter carefully through 
filter paper and repeat the operation in a 
few weeks. This cement has been found 
to stand the test of use for many years, 
being quite unaffected by the balsam and 
also invisible, even under the highest 
powers. 

RUBBER 

Carbon bisulphide is the solvent most 
commonly employed where it is desired to 
make a solution of rubber. Chloroform is 
also widely used for this purpose, but it 
is more expensive. With regard to ben- 
zine, benzol, gasoline and naphtha, con- 
siderable confusfon exists, the names being 
loosely applied to a number of hydrocar- 
bon compounds of petroleum derivatives 
of varying composition. The benzine of 
the U. S. Pharmacopoeia is the liquid in- 
tended In nearly all the published for- 
mulas for rubber solutions. This distil- 
late of petroleum differs from either gaso- 
line or naphtha In being more volatile and 
explosive. It is characterized by a strong 
odor resembling that of petroleum, but 
much less disagreeable. 

Rubber cements are very common and 
very useful, but great care should be 
taken in their preparation to guard 
against fire ; they should not be prepared 
at night, as the carbon bisulphide, naph- 
tha or chloroform is very Inflammable. 
V’essels which are used to digest the rub- 
ber should be closed and if possible put 
out of doors. If heat la required, use a 
sand or hot-water bath ; on no account 
bring near a fire. 

To repair the lacerated article, wash 
the hole over wth the cement, then place 
a piece of linen dipped in it over the gap ; 
as soon as the linen adheres the cement 
is applied as thickly as required. 

1. — Caoutchouc, 1 part ; mastic, 7 
parts; chloroform, 50 parts. Mix and let 
stand until dissolved (which will require 
several weeks). 

2. — Gutta i>ercha, in pieces, 1 av.oz. , 
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carbon bisulphide, 8 fl.oz. ; rosin, 40 gr. 
Mix and dissolve. 

Hard Rubber. 

1. — Dissolve bleached gutta percha in 
carbon bisulphide. Cement and when dry 
brush over carbon bisulphide in which 
sulphur has been dissolved. 

*2. — pqual parts of pitch and gutta 
percha are melted together and linseed oil 
is added, which contains litharge. Melt 
until all are well mixed, use no more of 
the linseed oil than necessary. Apply 
warm. 

4. — Carbon Bisulphide, 26 parts ; gutta 
percha and genuine asphaltum ; apply hot 
to the joint, closing the latter immediately 
with pres^re, 

4. — Sulphide of carbon, 26 parts ; gutta ■ 
percha, 2 parts ; caoutchouc, 4 parts ; fish 
glue, 1 part. Clean the surface of fissure 
or parts to be united very carefully and 
apply the cement. The edges of the rent 
should be hept together by means of 
thread and the article left to dry. At the 
end of from 24 to 36 hours the binding 
thread may be removed and the cement 
which may have squeezed out of the fis- 
sure cut away. 

5. — Gutta percha, 16 parts ; caout- 
chouc, 4 parts ; pitch, 2 parts ; shellac, 1 
part; linseed oil, 2 parts. Melt together. 

6. — Melted glue, of the consistency used 
by carpenters, 4 parts ; Venice turpentine, 

1 part. 

7. — Gutta percha, bleached, 4 parts ; 
Venice turpentine, 1 part ; carbon bisul- 
phide, 32 parts. Cement, and, when dry, 
brush over with carbon bisulphide in 
which some sulphur has been dissolved. 

8. — Rubber, 100 parts ; rosin, 15 parts ; 
shellac, 10 parts ; bisulphide of carbon, 
q. s. to dissolve, 

9. — Fish glue, 3 grams : gutta percha, 

6 grams ; India rubber, 12 grams ; carbon 
bisulphide, 96 grams. Macerate together 
until dissolved. To mend tries, rubber 
belts and other kinds of rubber material, 
clean the edges of' the break, if necessary 
strengthen by some stitches, and fill up 
the space by putting on thin layers of 
the cement, allowing them to dry some- 
what before putting on additional lay- 
ers. When a little more has been laid 
on than is needed shave oS the excess 
with a thin, sharp knife that has been 
previously dipped in water. 

10. — Indianite Cement. — a, — Finely 

chopped rubber, 100 parts ; rosin, 15 
parts ; shellac, 10 parts, dissolved in a 
sufficient quantity of bisulphide of carbon. 
Used for uniting pieces of India rubber. 

b,— India rubber, is gr. : chloroform, 2 
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oz. ; mastic, % oz. The two first named 
to be mixed, and after the rubber is dis- 
solved add the mastic. In powder ; allow 
to macerate for a week. Do not bring 
near an open light. 

11. — Vvlcanite, to Cement. — Dissolve 
1 part of sulphur and 3 parts of pure 
caoutchouc in 6 parts of alcohol and 
100 parts of bisulphide of carbon, and 
evaporate to the consistency of a thin 
paste. Join the fractured edges with this, 
and heat the whole to about 310® F. for 
four hours. 

Rubber Boots and Shoes. 

1. — Caoutchouc, 62 parts ; chloroform, 
250 parts ; mix, and dissolve. Then take 
caoutchouc, 60 parts ; rosin, 24 parts ; oil 
of turpentine, 250 parts. Mix, and dis- 
solve. When complete solution has taken 
place in both cases, mix the 2 solutions 
and agitate until homogeneous. Use cold, 
and apply a portion of the cement to each 
surface to be joined. 

2, — Dissolve 1 dr. of gutta percha in 
1 oz. of bisulphide of carbon, filter 
through coarse filter paper, add 15 gr. 
of pure rubber, rub the whole smooth 
with a palette knife, taking care to do 
it quickly. If necessary, thin with bisul- 
phide of carbon. Keep it away from fire 
or light as it is volatile and inflammable. 

Rubber Hose. 

The damaged part, previously well 
cleaned and dried, is painted over with 
hot oil of turpentine. A thin sheet of 
gutta percha, softened by heat, is put 
around it so that the edges meet, and is 
pressed against the hose with a knife 
blade. The edges are finally cemented to- 
gother by touching the seam with a mod- 
erately hot iron rod. 

Rubber to Wood, Glass, Metal, etc. 

1. — Soak powdered shellac in 10 times 
its weight of strong water of ammonia, 
whereby a transparent, gelatinous mass 
is produced. Melt by placing the ves^l 
in hot water. When using the cement 
the surfaces of the rubber and the sub- 
stance to be cemented are coated with 
the liquid mass and then firmly pressed 
together. So soon as the ammonia has 
evaporated the rubber hardens, and tt^ 
joints are as firm as the rubber. 

2, — Hard ■ Rubber to Metal . — ^Make a 
thin solution of glue, and gradually add 
pulverized wood ashes till you have a 
stiff varnish. Use this cement hot 

Riibber, to Fasten to Metal. — This may 
be done by employing a cement which 
fastens alike well to the rubber and to the 
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metal or wood. Such cement is prepared 
by a solution of shellac in ammonia, best 
made by soaking pulverized gum shellac 
in 10 times its weight of strong ammonia, 
when a shining mass is obtained, which 
in 3 or 4 weeks will become liquid with- 
out the use of hot water. This softens 
the rubber, and becomes, after volatiliza- 
tion of the ammonia, hard, and imper- 
meable to gases and fluids, 

Tire to Rim, Leather. 

Carbon bisulphide, 19 parts ; oil of tur- 
pentine, 1 part : gutta percha, cut in small 
pieces, q. s. Mix the turpentine and car- 
bon bisulphide, and add sufficient gutta 
percha, imder frequent agitations, or rub- 
bing up, until a thick paste is obtained. 
To make a good joint, all fatty and greasy 
matter must be got rid of. 

Tire to Rim, Rubber. 

A good, thick shellac varnish, with 
which a small amount of castor oil has 
been mixed, will be found a very excellent 
rim cement. The formula recommended 
by Edel Is as follows : 

1. — Shellac, 1 lb. ; alcohol, 1 pt. ; mix, 
and dissolve, then add castor oil, % oz. 
The cast or oil prevents the cement from 
becoming hard and brittle. 

2. — Melt together, at a gentle heat, 
equal parts of gutta percha and asphalt. 
Apply hot. Sometimes a small' quantity 
each of sulphur and red lead are added 
(about 1 part of each to 20 parts of 
cement). 

3. — Shellac, 2 av.oz. ; gutta percha, 2 
av.oz. ; red lead, 90 gr. ; sulphur, 90 gr. 
Melt the shellac and gutta percha, and 
add, with constant stirring, the red lead 
and sulphur, melted. Use while hot. 

4. — Pitch, 2 parts ; gutta percha, 1 
part ; melted together. Use hot. 

Tire Punctures. 

1. — A patented preparation for the au- 
tomatic repairing of punctures in bicycle 
tires consists of glycerine holding gela- 
tinous silica or aluminum hydrate in sus- 
pension. Three volumes of glycerine are 
mixed with 1 volume of liquid water 
glass, and an acid Is stirred in. The re- 
sultij^ Jelly is dilu^ with 3 additional 
volumes of glycerine, ’and from 4 to 6 oz. 
of this fluid ^ placed in each tire. In 
case of puncture, the Internal pressure 
of the air forces the fluid Into tiie hole, 
which it closes. 

2. — Gutta percha, 1 oz. ; caoutchouc, 2 
qz. ; Venice turpentine, 3. oz. ; carbon bi- 
i^:^lde, 4 os. Dissolve the gutta percha 
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and caoutchouc In the carbon bisulphide 
and add the Venice turpentine. 

3. — India rubber, 15 gr. ; chloroform, 
2 oz. ; mastic, 4 dr. First mix the India 
rubber and chloroform together, and, when 
dissolved, the mastic is added In powder. 
It is then allowed to stand for a week 
or two before using. 

4. — a, — Caoutchouc, fine shreds, 1 oz. ; 
chloroform, 20 oz. 

b. — Caoutchouc, fine shreds, 1 oz. : 
rosin, 3 dr, ; Venice turpentine, 90 grams ; 
oil turpentine, 2 oz. For the solution b. 
the rubber is shaved into small pieces 
and melted with the rosin ; the Venice 
tm’pentine is then added, and all Is dis- 
solved In the oil of turpentinq. The two 
solutions, a and b, are then mixed. 

5. — Crude rubber, % oz. ; carbon bisul- 
phide, 4 oz. Macerate 24 hours, and then 
add a solution of rosin, 1 oz. ; beeswax, 

oz . ; carbon bisulphide, 4 oz. 

6. — Bisulphide of carbon, 160 parts ; 
gutta percha. 20 parts ; caoutchouc, 40 
parts ; isinglass, 10 parts. This cement 
is dropped into the crevices after they 
have been properly cleaned. If the rent 
is very big, apply the cement in layers. 
Bind up the rubber tightly with thread, 
let it dry for 24 to 36 hours ; cut off the 
thread, and remove the protruding cement 
with a sharp knife, which must previously 
hav^ been dipped in water. 

7. — A rubber cement, which comes 
upon the market in tin tubes, is made 
of unvulcanized rubber (the so-called 
“waste” is the cheapest) dissolved in ben- 
zine, or also in iknzol or sulphide of 
carbon. It has the consistency of a salve. 
The solution, in wide-necked, well-sealed 
bottles, takes a day or two. 

WOOD TO WOOD, METAL, GLASS 
STONE 

1. — Ash Cement. — Warm good cabinet- 
makers' glue with water to the consist- 
ency necessary to connect wooden ob- 
jects ; then add enough sifted ashes to 
bring it to the thickness of a varnish. 
The cement should be applied to the sur- 
faces of the objects to be united when 
warm, and then they should be pressed 
together tightly- After cooling and dry- 
ing, the surfaces are so strongly united 
as to required great force to separate 
them Grinding stones fastened on wood, 
and handles to painters' stones for grind- 
ing colors, have been used for more than a 
year without exhibiting any appearance 
of fracture. 

2 . — Cloth or Leather to Table-tops.— 
Wheat flour, 2% lb. ; powdered rosin, 4 
tablespoonfuls ; powdered alum, 2 table- 
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spoonfuls ; heat, and mix to a stiff con- 
sistency. 

3. — Emery to Wood.— Melt together 
equal parts of shellac, white rosin and 
carbolic acid, in crystals ; add the last 
after the others are melted. The effect 
of the carbolic acid is surprising. 

4. —FaUng Cemejit for Holes in Wood. 
a, — Mix together rosin and turpentine, l 
pt. each, over a water bath, and add 2 
pt. common burnt ocher. Have the work 
dry. 

b. — Put any quantity of fine sawdust 
of the same kind of wood into an earthen 
pan, and pour boiling water on it ; stir 
it well, and let it remain for a week or 
to days, occasionally stirring it ; then 
boil it for some time, and it will be of 
the consistency of pulp or paste ; put it 
into a coarse cloth and squeeze all the 
moisture from it. Keep for use, and, 
when wanted, mix a sufficient quantity 
of thin glue to make it into a paste ; rub 
it well Into the cracks, or fill up the holes 
in your work with it. When quite hard 
and dry, clean the work off, and, if care- 
fully done, you will scarcely discern the 
imperfection. 

c. — Dissolve 1 part of best glue in 16 
parts of water, and when almost cool 
stir in sawdust (hardwood) and prepared 
chalk in a sufficient quantity. Oil var- 
nish, thickened with a mixture of equal 
parts of white lead, red lead, litharge and 
chalk. 

d. — The following cement will be as 
hard as stone when dry, and will adhere 
firmly to wood : Melt 1 oz. of rosin and 
1 oz. of pure yellow wax in an iron pan 
and thoroughly stir in 1 oz. of Venetian 
red until a perfect mixture is formed. 
Use while hot When cold it is as hard 
as stone. 

e. — Pulverized slaked lime, 1 part ; rye 
flour, 2 parts ; mixed with linseed-oil var- 
nish. It takes any desired color and 
polish. 

f. — Steep white tissue paper in water 
until perfectly soft, thoroughly knead 
with glue until tranrformed into a paste ; 
by means of ochers (eartli colors), color 
as nearly as possible to the shade of the 
wood ; add calcined magnesia ; force Into 
the cracks or holes. This cement attaches 
itself very firmly to the wood, and after 
drying retains its smooth surface. 

5. — Mahogany Cement. — a. — Beeswax, 
melted, 4 oz, ; then add Indian red, 1 oz., 
and enough yellow ocher to produce the 
required tint 

b.— Shellac, melted, and colored as 
above. Very hard. Used to fill up holes 
and cracks in mahogany. 
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6. — Hesmous Cement for Coating Wood. 
— This cement is fairly acid-proof, and re- 
sists alkalies. Melt 3 parts rosin, 1 part 
asphaltum and 2 parts brick dust. Use 
hot. 

7. — Stone to Wood. — Melt together 4 
parts pitch and 1 part wax, and add 4 
parts brick dust or chalk. Warm for 
use, and apply thinly to the surfaces to 
be joined. 

8. — Tinfoil to Wood. — The following is 
said by tlie Payierzeitung to be a good 
formula for a paste for lining drawers, 
to hold seed, tobacco, etc. . Dissolve rye 
flour to a syrupy consistency in a solu- 
tion of sodium carbonate. Warm Vene- 
tian turpentine, and pour into the paste ; 
a few drops will suffice for 1 lb. of the 
flour. An ordinaiy starch paste may be 
used instead of rye. The best process, 
however, is to rub the leaves of tinfoil 
with onion juice, let dry, and then use 
any animal or vegetable glue, or paste, 
in sticking it on. Any good glue of ani- 
mal origin, to which hydrochloric acid 
has been added, answers the purpose, but 
should be smeared on the wood, not on 
the foil. 

CEMENTS FOR MINOR SPECIAL 
USES AND OF SPECIAL 
MATERIALS 

Aholithe Cement.— A new cement, stat- 
ed to possess excellent hardening quali- 
ties, is made by calcining magnesite (the 
carbonate of magnesia) in ovens similar 
to those used for gas-making, after which 
it is pulverized, and mixed with a quan- 
tity of fine silica. The cent is declared 
to possess great hardness and durability. 
It may be molded like plaster ; it may be 
used to replace the dilapidated stones of 
a building, and adheres with so much te- 
nacity to wood that its application as a 
preserver of timbers, railways sleepers, 
etc., by painting it upon the surface, has 
been tried with success. 

Alabaster, To Mend. — 1- — (See also 
MARBLE). — Add % pt of vinegar to % 
pt. of skimmed milk. Mix the curd with 
the whites of 5 eggs, well beaten, and suffi- 
cient powdered quicklime sifted In, with 
constant stirring, so as to form a paste. 

2. — Plaster of paris, rosin (yellow) , 
beeswax, equal parts. 

3. — Rice glue thickened with finely 
powdered quicklime. 

4. — ^Yellow rosin, 2 parts ; melt, and 
stir in 1 part plaster of paris ; rosin, 8 
parts ; wax, 1 part ; melt, and stir in 
plaster of parts. 

Alcohol, Cement to Resist. — Take the 
best kind of glue, pour on an equal quan- 
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tity of water ; let it soak overnight ; next 
morning melt it over a gentle heat and 
add fine Paris white or white lead ; mix 
well, and add a little acetic acid, carbolic 
acid, oil of cloves, or any other ethereal 
oil, to prevent putrefaction. This cement 
is also adapted for flexible objects like 
leather. It will not withstand boiling 
water well, as this softens the glue. 

Badigeon. — Cement used to cover up 
unavoidable holes or defects in workman- 
ship. Many formulas. Every trade has 
its own. Putty, plaster of parts, saw- 
dust and glue are extensively used for 
this purpose. 

Benzine and Pelrolewn, Cement to Re- 
sist. — It has quite recently been discov- 
ered that gelatine mixed with glycerine 
yields a compound liquid when hot, but 
which solidifies on cooling, and forms a 
tough, elastic substance, having much the 
appearance and characteristics of India 
rubber. The two substances united form 
a mixture entirely and absolutely insolu- 
ble in petroleum or benzine, and the great 
problem of making casks Impervious to 
these fluids is at once solved by brush- 
ing or painting them on the Inside with 
the compound. This is also used for 
printers’ rollers and for buffers of stamps, 
as benzine or petroleum will clean them 
when dirty in the most perfect manner, 
and in an incredibly short space of time. 
Water must not be used with this com- 
pound. 

Bisque, Cement for. — Burn some oyster 
shells, reduce to powder in a muller, and 
pass through a fine sieve; make this into 
a paste with white of egg. The shells 
should be thoroughly cleaned, well burned, 
air-slaked, and finely powdered, making 
simply a ’fine article of lime. The parts 
joined must be held firmly together for 
two minutes or so after the cement has 
been applied. Be sure the parts are thor- 
oughly clean before Joining. 

Bisulphide of Carbon, Cement Imper- 
vious to. — Best quality of white glue with 
10% of molasses added. 

Black Cement. — Blacksmlth^s ashes, 1 
Ib. ; sharpy sand, 1 lb. ; ro^n, 2 lb. 

Bone Cement. — 1. — Take of isinglass, 1 
oz, ; distilled water, 6 oz. ; boil to 3 oz., 
and add rectified spirit, boil for 

a minute or two, strain, and add while 
hot : first, a milky emul^on of gum am- 
moniac, % oz., and then tincture of mas- 
tic 5 dr. 

2. — ^Whlte Cement for Bone. — If only 
to fill up cracks, try lime and white of 
egg, made Into a paste, or ground rice 
flour mixed with water. 

Bottger't Cement. — Bottger’s cement, 
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made wilh fine precipitated chalk, stirred 
into a solution of sodium silicate at 33® 
B., to which pigments may be added, if 
desired, the mixture hardening in 6 or 8 
hours. 

Bottle Cements. — 1. — A number of these 
cements will be found under Wax, where 
they are properly placed. See also Afas- 
siurs, Chemical, and Glycerine Cements. 
Copal varnish, made thick with red lead 
or other pikment, affords an excellent bot- 
tle cement. 

2. — Mix gelatine and glycerine, apply 
warm, by dipping the neck of the bottle 
in the mixture. Repeat if necessary, 

3. — Cement for sealing fruit cans is 
made of rosin, 1 lbs. ; tallow, 1 oz. 

Brown Cetnent . — Pure gum rubber, 20 
gr, ; carbon bisulphide, q. s. ; shellac, 2 
oz. ; alcohol, 8 oz. Dissolve the rubber 
in the smallest possible amount of the 
carbon bisulphide ; add this slowly to al- 
cohol, avoiding clots ; add powdered shel- 
lac, and place the bottle in boiling water 
until the shellac is dissolved and no more 
smell of carbon bisulphide is given off. 

Casks and Cisterns, Air- and Water- 
tight Cement. — Melted glue, 10 parts; 
linseed oil, 5 parts ; boil into a varnish 
with litharge. Hardens in 2 days. 

Cement Pipe . — The proper proportion 
for cement pipe is 1 of water cement to 
3 of sand. (Jravel from the size of a 
pigeon’s egg down is better than fine sand, 
and it must be perfectly clean and free 
from mold or vegetable matter. The ce- 
ment and sand must be thoroughly mixed 
before the water is added, and it must 
be used Immediately after mixing. The 
most common cause of failure Is a poor 
quality of cement. 

Chinese Cement (.Schio-liao) . — 1- — To 

3 parts of fresh beaten blood are added 

4 parts of slaked lime and a little alum; 
a thin, pasty mass Is produced, which 
can be used immediately. Objects which 
are to be made specially waterproof arc 
painted by the Chinese twice, or at the 
most three times. 

2. — Pasteboard treated therewith 
ceives the appearance and strength of 
wood. Moat of the wooden public build- 
ings of China are painted with schlo-liao, 
which gives them an unpleasant reddish 
appearance, but adds to their durability. 
This cement was tried In the Austrian 
Department of Agriculture, and by the 
Vienna Association of Industry, and m 
both cases the statements of Dr. Scherzer 
were found to be strictly accurate. 

3. — Chinese glue is made by covering 
shellac with strong liquid ammonia 
shaking frequently until dissolved. The 
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solution takes some time to form, and 
is facilitated by standing, placing, the bot- 
tle, well stoppered, in a moderately warm 
situation, and briskly agitating It at in- 
tervals. Bleached shellac gives a lighter 
colored cement, but it is not considered 
as strong. This cement is not particularly 
recommended. 

4. — Finest pale orange shellac, broken 
small, 4 oz. ; rectified spirit (the strong- 
est 58 o. p,), 3 oz. ; digest together in a 
coi'ked botUe in a warm place until dis- 
solved ; it should have the consistency 
of molasses. 

Chinese Blood Cement. — This cement is 
in general use In China for making 
wooden and pasteboard vessels, willow- 

ware, etc., waterproof. Slaked lime, 50 
parts; beaten bullock’s blood, 37 parts; 
alum, 1 part. Mix together. 

Clock Faces, Cement for White Evr 

ameled. — Dammar, 50 parts ; gum copal, 
50 parts ; Venice turpentine, 55 parte ; 
zinc white, 30 parts ; ultramarine, 1 to 
2 parts. Apply the cement hot, and pol- 
ish when entirely cold. 

Cloth, Cement far. — 1. — Use thin sheet 
gutta parcha, which can be purchased of 
the manufacturers, especially for tail- 
ors’ use. Place a piece of the tissue 
between the layers of cloth to be ce- 
mented, and press with a hot iron. 

This causes the cloth to firmly adhere 
on account of the melting of the gutta 
percha. 

2. — Gutta percha, 16 ; caoutchouc, 4 ; 
pitch, 2 ; shellac, 1 ; Unseed oil, 2. 

Collodion Cement. — Powder^ nitrate 
of potash, 1 dr. ; concentrated sulphuric 
acid, IVfe dr. ; carded cotton, 5 dr. The 
nitrate of potash and the acid should be 
mixed in a porcelain capsule, gradually 
add the cotton, and stir for 5 minutes. 
Wash It thoroughly in clear water, pull 
it apart, and dry — not near the fire, as 
it is a- species of guncotton. Dissolve 
in rectified sulphuric ether and a lit- 
tle alcohol. It will form a transparent, 
colorless and strong adhesive cement. 

Colored Cements. — According to the 
Seifen Zettrmg, a water-glass solution of 
25® B., thickened with the following ma- 
terials, produces cements of the colors 
named, as follows : Finely sifted anti- 
mony sulphide, black; cast-iron, in finest 
powder, green-black ; zinc dust, gray ; eop- 
carbonate, light green ; chrome oxide, 
dark green ; cobalt blue, blue ; red lead, 
orange; cinnabar, bright red; carmine, 
violet red. 

Corks, etc,, Cement for, — 1. — Zinc 
^hlte, rubbed up with copal varnish to 
nil Up the tnetentures ; when dry, to be 
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covered with the same mass, somewhat 
thinner ; and lastly, with the copal var- 
nish alone. Plain shellac varnish wiU 
often answer the purpose. 

2- — Corks boiled in paraffine resist the 
action of the atmosphere, also worms and 
insects. 

Crocus Cement.— Crocus, mixed with a 
little linseed oil, makes a hard and use- 
ful cement. 

Crucible. — 1. — A mixture of powdered 
clay and brick dust, made up with water, 
or a solution of borax. Used to join cru- 
cibles which are exposed to a strong heat 
When mixed up with borax solution the 
lute becomes a compact vitreous mass in 
the fire. 

2. — Form a paste with water of 2 parts 
borax, 2 parts slaked lime, and 1 part 
litharge. Can also be used for porcelain. 

Cue Tips, Cement for. — Russian isin- 
glass, 1 oz. ; distilled water, 2 fl.oz. ; 
glycerine, 2 fl.dr. ; glacial acetic acid, 1 
fl.oz. Mix. 

Cutler's Cement. — 1. — For fastening ^ 
blades of dinner knives in ivory handles. ' 
Consists of rosin, 4 parts : beeswax, 1 
part ; plaster of paris or brick dust 1 
part. Fill the hole In the handle with 
the cement, heat the tang of the blade, 
crowd in, and remove superfluous cement 

2. — Rosin, 16 oz. ; hot whiting, 16 oz. ; 
wax, 1 oz. 

3. — Pitch, 5 parts ; wood ashes, 1 part ; 
hard tallow, 1 part ; melted together. 

4. — Black rosin, 4 Ib., melted with 1 lb. 
beeswax, and 1 lb. red-hot whiting added. 

Davy’s Cement. — Davy’s universal ce- 
ment is made by melting 4 parts common 
pitch with 4 parts gutta percha in an 
iron vessel, and mixing well. It must be 
kept fluid, under water, or In a dry, hard 
state. 

Diamantkitt. — A German cement, ac- 
cording to Hager. Graphite, 50 parts ; 
litharge, 15 parte ; milk of lime, 10 parts ; 
slaked lime, 5 parts; intimately mixed 
with enough linseed oil to make a firm 
mass. 

Diamond Cement.— The following foi^ 
mula will be found useful in repairing 
china, glass, wood, leather, etc. : Isin- 
glass, 240 gr. ; mastic, 120 gr. ; g^ am- 
moniac or galbanum, 60 gr. ; alcohol, 4 
fl.oz. ; water, 4 fl.oz. Soak the isinglass 
in the water for 24 hours ; evaporate on 
a water bath to 2 fl.oz. : then add 2 fl.oz. 
of alcohol ; strain ; add the mastic, dis- 
solved in the remaining alcohol, and add 
the ammoniac by trituraUon, avoiding 
loss of alcohol as much as possible. 

Egg Cements,—!. — These are useful 
hotisehold cements. Use white of an egg. 
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beaten up with an equal quantity of 
water ; add enough slaked lime to make 
a paste ; apply immediately. 

2. — Plaster of parls, with the addition 
of li its weight of lime, and q. s. of 
white of egg. Reduce the lime, which 
rhould be freshly slaked, to a fine powder. 
Mix quickly, apply immediately, and al- 
low it to remain undisturbed for at least 
3 days. 

Evans’ Cement. — Cadmium, 26 parts ; 
mercury, 74 parts ; dissolve this amal- 
gam in an excess of mercury, knead tlior- 
oughly, and heat if necessary, so that the 
cement is plastic as wax. 

Flexible Cement. — Flexible cement is 
composed of white pitch and gutta percha, 
equal parts, mixed over a water hath. 
Many of the other gutu. perclia and rub- 
ber cements answer for flexible cements. 

French Cement. — Gum water, thick- 
ened with starch ; a little lemon juice is 
sometimes added. 

Gas Bags, Cement for. — Add 1 part of 
glycerine to very thick boiled glue. Fill 
the bag with air and apply while warm ; 
if too sticky, strew it with a little pow- 
dered soapstone. For large rents use 
leather well covered with glue. 

Gas Fitters’ Cement. — Melt together 
parts rosin (by weight), 1 part bees- 
wax; then stir in 3 parts Venetian red, 
and pour into molds made of oiled paper 
or iron. 

Gas Retorts, Cement for. — For cement- 
ing earthenware gas retorts, which have 
to withstand very high temperatures, the 
following cement can be used : Pow- 
dered glass, 5 parts ; chamotte meal, 5 
parts ; powdered borax, 1 part. Cha- 
motte meal is obtained by pulverizing 
broken pieces of gas retorts. This cement 
is a hard glass, which only melts at the 
Highest temperatures, then closes the 
leaks in the retort To render airtight 
the iron cover which closes the retort, a 
cement !s used consisting of schwerspath 
pfiwder, to which as much soluble glass 
has been mixed as to obtain a paste of 
sufficient strength. 

Gases. To Resist. — 1. — Clay is dried, 
ix>wdered, sifted, placed in an iron mor- 
tar, and Incorporated with drying oil, 
added gradually, the whole being well 
beaten up till the mass assumes the con- 
sistency of a fine paste. It should be 
preserved under a coating of oil, to pre- 
■‘•ent is drying up. It resists the action 
of corrosive gases, but Inconveniently soft- 
ens exposure to heat. 

2. — ^Piaster , of parls, mixed with water, 
milk, or weak glue. Stands a dull-red 
heat 


Glass Cement. — 1. — ^Take pulverized 
glass, 10 parts ; powdered fluorspar, 20 
parts ; soluble silicate of soda, 60 parts. 
Both glass and fluorspar nfust be in the 
finest possible condition, which is best 
done by shaking each in fine powder, with 
water, allowing the coarser particles to 
deposit, and then to pour off the remain- 
der, which holds the finest particles in 
suspension. The mixture must be made 
very rapidly, by quick stirring, and when 
thoroughly mixed must be at once applied 
This is said to yield an excellent cement. 

2. — Red lead and boracic acid, equal 
parts ; add white sand, 2-3 part ; mix ; 
reduce to very fine powder, make into a 
paste with dilute sodium silicate. Apply 
as an ordinary cement, and heat high 
enough to fuse the water glass. 

Gram-Rutzon’s Cement . — Hard Canada 
balsam, 50 grams ; shellac, 50 grams ; ab- 
solute alcohol, 50 grams ; anhydrous ether, 
100 grams. The ingredients are mixed, 
and, when the gums are dissolved, filter, 
if necessary, and evaporate, away from 
the flame, over a water bath, until of 
syrupy thickness. 

" GrouvUle's OH Cement . — White lead 


1 parts : red lead, H part ; dry clay, 
1 part. Mix with boiled linseed oil. 

GuUa Percha Cmenf, — 1. — Valuable 
for many purposes, especially where the 
article is not required to be fireproof. 
(See caution under Rubber Cements.) 
This highly recommended cement Is made 
by melting together in an iron pan 2 
parts common pitch and 1 part gutta per 
cha, stirring them well together until 
thoroughly incorporated, and then pour- 
ing the liquid Into cold water. When 
cold it is black, solid and elastic ; but it 
softens with heat, and at 100® F. is a 
thin fluid. It may be used as a soft 
paste, or in the liquid state, and answers 
an excellent purpose in cementing metal, 
glass, porcelain. Ivory, etc. It-^may be 
used Instead of putty for glazing win- 


uuws. 

2. — Fuse together equal parts of gutta 
percha and pitch. Use hot. 

3. — Fuse together equal parts of pncn 

and gutta percha, and to this add about 
parts of linseed oil containing 5 parts o 
litharge. Continue the heat until the lU' 
gredlents are uniformly commingled. AP 
ply warm. ^ 

Gutta Percha, Cement /or.— l.—Stoc*’ 

holm tar, 1 part; rosin, 1 part; g«tta 


)ercha, 3 parts. « 

2.— Rosin, 2 parts; Stockholm tar, 
>arts ; gutta percha, 4 parts. , 

Hagar^s Cement. — Graphite 
ited), 500 parts: whiting, 150 parts - 
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litharge, 150 parts. Mix with linseed-oil 
varnish to form a stiff putty. 

Ilensler’s Cement. — Litharge, 6 parts ; 
(juicklime, 4 parts ; white bole, 2 parts. 
Grind with boiled linseed oil. Though 
tenacious, it is not recommended, on ac- 
count of time required to set. 

Hoenle’s Cement. — This is composed of 
shellac and Venice turpentine. Shellac, 

2 parts ; turpentine, 1 part. Melt, and 
mold into sticks. 

Hoofs of Horses, Cement for. — Use 
gutta percha, 2 parts ; gum ammoniac, 1 
part. Heat the gutta percha and grad- 
ually add the gum ammoniac, which must 
be very finely powdered. Heat for use. 

Household Cement. — Alum and plaster 
of parls, well mixed in water, and used 
in the liquid state, form a hard composi- 
tion and also a useful cement. 

Filaments, Cement Lamp Incandescent 
for. — Take 100 gr. of carburet of iron 
(Dixon’s stove polish), grind dry to a 
fine powder, add 10 gr. of lump sugar, 
mix well in a mortar ; then add 40 gr. 
gold bronze, mix again ; then add suffi- 
cient water to make a thick paste, and 
apply it to the junction between the car- 
bon and the platinum wire ; allow it to 
stand for 20 minutes or so, then burn 
the point to a cherry-red heat by a fine 
gas flame. 

InsfUeting Cement. — Shellac, 5 parts ; 
rosin, 2 parts ; Venice turpentine, 1 part ; 
yellow ocher, 2 parts. 

Insuleting Tapes, ’Cement for. — 1. — 
Pure gum rubber, dissolve in turpentine, 
with the addition of 5% of raw linseed 
oil, 

2. — Yellow pitch, 8 parts : beeswax, 2 
parts ; tallow, I part. 

Insidators, Cement for. — Sulphur, lead, 
plaster of paris, with a little glue to pre- 
vent it setting quickly. 

Iron and Blood Cement. — Pulverized 
lime, 100 parts, triturated with bullock's 
hlood, 290 parts cement, and from 5 to 
10 parts Iron filings. 

Jannfn’s Cement. — This Is known as 
Jannin’s cement, from the name of the 
patentee (patent now expired). The ce- 
ment Is simply a mixture, in suitable pro- 
portions, of yellow oxide of lead (the 
puality known as massicot being prefer- 
able) with glycerine. Several other me- 
tallic oxides and matters may be mixed 
^Ith the cement, so as to suit the quality 
or the color of the cement to the nature 
of the work to be produced, but the two 
essential compounds are yellow oxide of 
lead and glycerine. The proportions of 
oxide of l^d and glycerine vary accord- 
: Ipg to the consistent^ of the cement It Is 
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desired to produce. The proportion of 
glycerine will, of course, be larger for 
a very soft cement than for a stiff ce- 
ment ; it is not necessary, therefore, to 
specify the exact proportion of each of 
the two essential compounds. ITiis ce- 
ment is specially adapted for molding 
those objects which require an extreme 
delicacy in the lines of the cast, such as 
engraved blocks and plates, forms of 
printing type, photoglyptic plates, etc. 
Under the influence of gentle heat it sets 
in «a few minutes, and then resists per- 
fectly both pressure and heat. When set, 
it is also a very good substitute for natu- 
ral lithographic stones, and it can replace 
them for many practical purposes. It 
can also be used for artistic reproduc- 
tions, such as fac-similes of terra cotta, 
whose color and sonorous quality it pos- 
sesses. Though setting to great hard- 
ness in a few minutes, it does not shrink. 

Lime Cements.— JAme cements are very 
valuable in mending many articles, and 
when combined with casein, sodium sili- 
cate, or egg, produce one of the simplest 
and most durable cements for household 
used. 

Lime and Glue Cement. — Into hot glue 
stir air-slaked lime. This gives a good 
cement, and very cheap. 

Litharge Cement. — Litharge, 1 oz. ; 
plaster of paris, 1. oz. ; finely powdered 
rosin, 1-3 oz. ; mix thoroughly, and make 
into a paste with boiled linseed oil to 
which driers have been added. Beat it 
well, and let it stand 4 or 5 houi:s before 
using. Soda silicate and chalk make a 
good cement. 

Marteavjs & Roberts Cement. — Pyro- 
lusite, finely powdered, 100 parts ; graph- 
ite, 12 parts : white lead, 5 parts ; red 
lead, 5 parts ; clay, 3 parts. After sift- 
ing and mixing, 1 part of boiled linseed 
oil to each 7 parts of the mixture is 
added. Make into a paste, heat, and 
pound ; repeat the operation several times. 

Mastic Cement. — 1. — Mastic cement 
used for molding ornaments, etc. Reduca 
all materials to fine powder. Quartz 
sand, 20 parts ; limestone, 20 parts ; lith- 
arge, 10 parts ; linseed oil, 7 parts. 

2. — Powdered slaked lime, 30 parts ; 
sand, 17% parts; litharge, 1% parts. 
Knead to a stiff mass with 3% to 5 parts 
of oil linseed oil, or linseed-oil varnish 
may be used. Work thoroughly in a mor- 
tar, with a pestle. 

Mending Tissues. — 1. — Caoutchouc, 5 
parts; chloroform, 3 parts; dissolve, and 
add gum mastic (powder), 1 part 

2. — Gutta percha, 16 parts; India rub- 
ber, 4 parts; pitch, 2 parts; shellac, 1 
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part ; linseed oil, 2 parts. Reduce solids 
to small pieces. Melt togther with the 
oil. Mix well. 

3. — Blsulphate of carbon, 8 oz. ; gutta 
percha, % oz. : rosin, 40 grams. Mix. 

Metallic Cement . — From 20 to 30 parts 
of finely divided copper, obtained by the 
reduction of oxide of copper with hydro- 
gen, or by precipitations from solutions 
of its sulphate with zinc, are made into 
a paste with oil of vitriol, and 70 parts 
of mercury added, the whole being well 
triturated. When the amalgamation 4s 
complete the acid is removed by wash- 
ing with boiled water, and the compound 
allowed to cool. In 10 or 12 hours it 
becomes sufficiently hard to receive a bril- 
liant polish, and to scratch the surface 
of tin or gold. By heat Is assumes the 
consistency of wax, and as it does not 
contract by cooling, it is recommended by 
a noted chemist for dentists' use for stop- 
ping teeth. This is a splendid cement 
for attaching to the surface of wood, 
glass, metal and porcelain. 

Mica, Cement for . — A colorless cement 
for joining sheets of mica is prepared as 
follows : Clear gelatine is softened by 
soaking it in a little cold water, and the 
excess of water is pressed out by gently 
squeezing it in a cloth. It is then heated 
over a water bath until it begins to melt, 
and just nough hot proof spirit (not in 
excess) stirred in to make it fluid. To 
each int of this solution is gradually 
added, while stirring, M oz. of gum am- 
moniac and 1 1-3 oz. of rectified spirit. 
It must be warmed to liquefy it for use, 
and kept in stoppered bottles when not 
required. This cement, when properly 
prepared, resists cold water. 

Mohr^s . — ^Equal parts of pulverized 
brick and litharge are made into a paste 
with linseed oil. After application a litr 
tie fine sand Is dusted over the lute, and 
it is dried in the oven. 

MviThea<rs Cement . — Portland cement, 

3 lb. ; sharp sand, 3 lb. ; blacksmith's 
afihea , 4 lb. ; rosin, 4 lb. Melt the rosin 
and stir the other ingredients in. 

OU and Sidphur . — One part of sulphur 
to 12 of oil gives a substance like molasses ; 

4 parts of sulphur to 12 of oil a stiff sub- 
stance like rubber. To be successful In 
making this compound take an iron ladle, 
such as is used for Uie melting of lead, 
and fill it not more than nne-third full, 
and place It over a clear fire. Owing to a 
quanti^ of water being held in the oil 
by the vegetable matter, It will begin to 
seethe, and if not closely watched boil 
over Into the fire. After a little time 
it will subside, the surface remaining 


quite placid, with now and then little 
flickers of smoke flitting across the sur- 
face. Your sulphur must be either roll 
brimstone or the crude sublimed — i.e., not 
washed or treated with acid. If the first, 
finely powder it, and mix by degrees In 
the oil, stirring all the time until incor- 
porated. 

Opticians' Cement. — 1. — Shellac, soft- 
ened with rectified spirit or wood naph- 
tha. For fine work. 

2. — Beeswax 1 oz, ; rosin, 15 oz. Melt, 
and add whiting (previously made red 
hot, and still warm), 4 oz. 

3. — Rosin, 1 lb. ; melt, and add plaster 
of Paris, dry, 4 oz. The above are used 
to fix glasses, stones, etc., while polishing 
and cutting them. The last Is a very 
strong cement for rough purposes. 

4. — Rosin, 10 parts ; shellac, 2 parts ; 
rough, 1 part. Melt, mix, and add enough 
turpentine to make it tough, so as not to 
splinter under pressure form the thumb- 
nail, at the working temperature of the 


room. 

Papier Mache, ArchUectuiral Cement. 
— 1 . — Strong rice-water size and paper 
pulped in boiling water, are mixed to- 
gether ; enough whiting is then added to 
make it of a proper consistency. The pa- 
per must be perfectly pulped. 

2. — Make the cement the same, only 
substitute plaster of paris for whiting. 

Parabolic. — Syn. Universal Cement,— 
(^rdle skim milk, press out the whey, and 
dry the curd by a* gentle heat, but as 
quickly as possible. When It has become 
quite dry, grind it to powder In a coffee 
or pepper mill, and mix it with 1-10 of 
Its weight of finely powdered qulckUme, 
and a piece of camphor the size of a pea, 
also reduced to powder, to every ounce of 
the mixture. Keep it In wide-mouthed 
1-oz. vials, well corked. For use, make 
It into a paste with a little water, and 


ipply it immediately. 

Pasteboard, To Cement^-Good pitcn 
ind gutta percha (about equal parts) 
fused together, and to 9 parts of this 
are added 3 parte of boiled oil and 1-5 pa« 
Df litharge; continue the heat, wldi stir- 
ring, until thorough union of the ingredi- 
ents is effected. This is applied hot, or 
cooled somewhat, and thinned with a 
sTvinii nf benzole or turoentuie 


oU- 1 

Pestles, Cement for Mending.— 
Plaster of paris is ordinarily us^ for 
fastening loose handles. It Is made lut 
a moderately thick paste with water, 
into the hole in the head of the pestle, 
the handle inserted, and held in plajj 
till the cement hardens. Some add san 
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to the paste, and claim to get better re- 
sults. 

2. — Boll together 1 part of caustic soda, 
a parts of rosin, and 5 parts of water, 
till homogeneous, and add 4 parts of plas- 
ter of paris. The paste sets in half an 
hour, and is but little affected by water. 

3. — Equal quantities of gutta percha 
and shellac are melted together and well 
stirred. This is best done in an iron 
capsule placed on a sand bath and heated 
over a gas furnace or on the top of a 
stove. It Is a combination possessing - 
both hardness and toughness, qualities 
that make it particularly desirable in 
mending mortars and pestles. In using, 
the articles to be cemented should be 
warmed to about the melting point of 
the mixture, and retained In proper po- 
sition until cool, when they are readf 
for use. 

Patent Fiiel Cement . — This cement, 
used for the agglomeration of coal dust, 
and the manufacture of patent fuel, con- 
sists of coal tar, gluten and starch. The 
qualities of these substances vary ac- 
cording to the quality and property of 
coal dust. About 2% of this mixture 
(say containing 2^ parts tar, 1 part 
gluten, % part starch) would be suitable 
for coal dust of an average quality of 
bituminous coal. 

Pew’s Cement. — Prep. Powdered quick- 
lime, 1 part : powdered baked clay, 2 
parts ; mix, then add 1 part of freshly 
baked and powdered gypsum to 2 parts 
of powdered baked clay, and after mix- 
ing well add them to the former powder 
and thoroughly incorporate the two. Used 
to cover buildings. It is mixed with 
water, and applied like mortar. It ac- 
quires great hardness, and is very dur- 
able. 

Piaster Cement. — 1, — Plaster of parts, 
baked and ground, acquires great hard- 
ness and solidity when left for 24 hours 
in contact with a solution of alum, and 
when, after drying in the air, it is sub- 
mitted to a second baking. 

2. — A mixture of silicate of potash, 100 
parts ; carbonate of potash, 27 parts ; and 
water, 50 parts, may also be used. 

4. — Plaster of paris busts, etc., are best 
mended with shellac varnish or soluble 
glass. 

i*risms, Bisulphide of Carbon, Cement 
for . — For bisulphide of carbon prisms, 
Mr. Lewis M. Rutherford, who has had 
much experience In this subject, employs 
a cement of glue and molasses. The sur- 
faces must be i>erfectly clean ; they are 
then warmed, and dusted with a fine 
camel’s-hair brush, and placed in contact. 
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A hot and fluid mixture of glue and mo- 
lasses is then applied around the edges, 
and penetrates by capillary attraction. 
It must be left a day or two to harden 
before preparing the next side. The 
ground stopper was also rendered tight 
by a little molasses. 

Quicklime Cement. — Dilute white of 
egg with its bulk of water, and beat up 
thoroughly. Mix to the consistency of 
thin paste with powdered quicklime. Must 
be used Immediately. 

Resinous Cements are excellent in all 
cases where heat is not applied, and they 
are very inexpensive. 

Scheibler’s Cements. — Melt 1 part of 
wax and 3 parts of shellac, and work 
into the mixture, while still warm, 2 
parts of gutta percha, cut fine. 

SchottlePs Cement. — Plaster of paris, 
freshly ground, 12 parts by weight ; cin- 
ders, sifted, 8 parts ; brick dust, 6 parts. 
Mix with water, 

Serbat’s Linseed-OU Mastic. — Lead sul- 
phate, fi parts ; mix with 1 part linseed ; 
add gradually ; add 6 parts powdered 
pyrolusite. 

Shellac Cemejit. — For fastening leather, 
wood, stone, etc., to metal or other sub- 
stances : (a) Orange shellac, 4 oz. ; (b) , 
concentrated ammonia, 8 fl.oz. ; distilled 
water, 6 fl.oz. Weigh out (a), place in 
a quart fruit jar, and add (b). Seal up 
the cover so as to prevent evaporation, 
and set aside. In about 6 days the shel- 
lac will be perfectly dissolved, especially 
if the mixture be sliaken occasionally. In 
order to use this cement it should be 
poured into a shallow dish and evaporated 
until quite thick and gummy. If you 
get it too thick it is easily thinned with 
a little hot water. The only objection 
to this cement is the color, which assumes 
a deep maroon tone when mixed with 
ammonia. It is very tenacious, and Is 
useful for many purposes. 

Siemen’s Cement. — Black iron rust, or 
iron filings, 12 lb. ; sulphur, 100 lb. 

Signs, Filling, Cement for. — Melt to- 
gether, In a clean iron pot, 2 parts each 
of best asphaltum and gutta percha ; stir 
well together, and then add 1 part of 
gum shellac in fine powder. It may be 
used hot and mixed with smalt, vermil- 
ion, or other pigment, if desired. 

Slap Cement. — 1. — Granulated slag is 
ground and mixed with lime and the mix- 
ture calcined and reground. 

2. — Blast-furnace slag is mixed In the 
following proportions with lime and clay: 
Slag, 10 parts; lime, 25 parts; clay, 10 
parts. Calcine. 

Soft Cemenf.— Melt yellow beeswax 
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with its weight of turpentine, and color 
with finely powdered Venetian red. When 
cold it has the hardness of soap, but is 
easily softened, and molded with the fin- 
gers, and for sticking things together tem- 
porarily it is invaluable. 

Soluble Glass Cements , — When finely 
pulverized chalk is stirred into a solu- 
tion of soluble glass of SO® B. until the 
mixture is fine and plastic, a cement is 
obtained which will harden in between 
6 and 8 hours, possessing an extraordi- 
nary durability, and alike applicable for 
domestic and industrial purposes. If any 
of the following substances be employed 
besides chalk, differently colored cements 
of the same general character are ob- 
tained : 

1 . — Finely pulverized or levigated stib- 
nite (gray antimony or black sulphide of 
antimony) will produce a dark cement, 
which, after long burnishing with an 
agate, will present a metallic appearance, 

2. — Pulverized cast-iron, a gray cement. 

3— Zinc dust, so-called zinc gray, ^ 

exceedingly hard gray cement, which, 
after burnishing, will exhibit the white 
and brilliant appearance of metallic zmc. 
The cement may be employed with ad- 
vantage in mending ornaments and v^- 
-sels of zinc, sticking alike well to metals, 
stone and wood. 

4. — Carbonate of copper, a bright green 

cement , . 

5. -~Sesauioxide of chromium, a dark 

green cement . , , » 

6. ^Thenard's blue (cobalt blue), a blue 

7 .^Minimum, an orange-colored cement. 

s!— Vermilion, a splendid red cement 

9 ._Carbon red, a violet cement 

Spirit Cement {White ). — ^For 

gla£ plates, wood, etc. (a) Bleached 
shellac, 1 lb.; (b) 95% alcohol, 1 qt 
Dissolve (a), which should be fresh, and 
finely pulverized, in .(b). Solution may 
be made cold, the operation being hast- 
ened by agitaUon. When dissolved, ex- 
pose in an open porcelain or earthen?^ 
dish, In a dry atm<wphere, until 
rated to a thick, gummy p^te ; or, if time 
be an Important feature, heat some sand 
in an iron dish, extingui^ the toe, then 
place the shellac mixture on the hot sand 
to evaporate. Do not have the sand too 
hot, as it might crack the dislL For a 
rapid setting cement, evaporate down un- 
til ouite thick— 4.e., Uquid, but not dry- 
then add a very little of t^ following 
mixture; Wood alcohol, 4 
naphtha (benzole), 2 fl.oz. Caution . 
Keep away f r<Mn the fire. 

This is simply a solution of 
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potassium silicate. It forms a very val- 
uable cement for mending statuary. It 
suffices to brush the surfaces with the 
solution, and to press them firmly to- 
gether. 

Sfephen.5on’s Oil Cement. — 1. — ^Lith- 
arge, 10 parts ; air-slaked Ume, 5 parts ; 
fine sand, 5 parts ; mix to a paste with 
hot linseed oil. Use immediately. 

2. — Litharge, 20 parts; slaked lime, 10 
parts ; sand, 10 parts : linseed-oil varnish, 
3 parts. 

• Vegetable Cement.— — Mix gum ara- 
ble with calcium nitrate, 1 part of the 
gum arabic to 10 parts of the calcium, 
and use 10 parts of water. 

2.— Calcium nitrate, 2 parts; gum ara- 
bic, pulverized, 20 parts ; water, 25 parts. 

Water Cements. — 1. — Slaked lime, 100 
pfrts ; brick dust, 190 parts ; sand, 160 
parts ; blacksmith’s dross, 50 parts ; pow- 
dered Ume, 50 parts ; mix with water. 

2.— Iron filings, 600 parts ; ignited 
sand, 100 parts ; powdered slaked lime, 
100 parts ; mix with water. 

White Cement. — Mix in a well-stop- 
pered bottle to drams of chloroform with 
12% drams of unvulcanized caoutchouc, 
in small pieces. The solution, is easily 
effected, and when finished add 2% drams 
of mastic, and let the whole macerate 
from 8 to 10 days, shaking the mixture 
from time to time, but Without heat. A 
perfectly white and very adhesive cement 
is thus produced. This compound is made 
on the same principle as the cement great- 
ly in vogue among florists for making 
permanent bouquets. 

White Cement, Zeigler^s. — Composition 
unknown. Is very much used on the 
Continent for microscopical use. 

Zeiodite.— It a cement composed of lo 
parts sulphur and 12 parts glue or pumice. 

Zinc Ornaments, Cement for.— Water 
glass, having fine whiting and impure 
zinc (zinc gray) stirred in. forms 
cellent cement, and receives i. high poiisn. 

Zinc White Cement.— German formula ■ 
1, mastic; 2, dammar; 3, sandarac; 4, 
Venetian turpentine ; 5, turpentine ; o* 
benzol; 7, zinc white. 1, 2 
dered, are mixed In a well-corked bottle 
with 4, 5 and 6; shake well occasion- 
ally ; after several days filter, and tribu 
rate in a mortar with zinc white in q. s. 
Dilute, if necessary, with benzol 

GLUE 

Glue Is a cement used for Joining pl^^s 
of wood together, and has fw 
constituent a substance 
obtained from the cuttings of Wdes, sk^B; 
tendons and other refuse parts of 
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mals, as well as froin cuttings of leather 
and parchment, which, after being well 
soaked in milk of lime, to dissolve any 
blcKKl, flesh "or fat, are thoroughly washed 
in a stream of water to remove the lime. 
The material is then boiled In water un- 
til the required adhesive strength is ob- 
tained, when the liquid is run off into 
a cistern, and clarified with powdered 
alum, which precipitates in the form of 
sulphate any lime that may remain, as 
well as other impurities, j^fore cooling 
it is drawn off into molds, and is then 
In the form of size, which, when cut Into 
slices, and dried In the air, hardens into 
glue. 

Hints Almnt: Glae. 

1.— Good glue should be a light brown 
color, semi-transparent, and free from 
waves or cloudy lines. Glue loses much 
of its strength by frequent remelting; 
therefore, glue which is newly made is 
preferable to that which has been re- 
belled. The hotter the glue the more 
force It will exert in keeping the joined 
parts glued together. In all large and 
long joints it should be applied immedi- 
ately after boiling. Apply pressure until 
it is set or hardened. Glue, being an ani- 
mal substance, must be kept sweet. To 
do this keep it cool after it is once dis- 
solved, and not In use. In all cases keep 
the glue kettle clean and sweet, by clean- 
ing it often. Good glue requires more 
water than poor. The best glue will re- 
quire from one-half to more than double 
the water that is required with poor glue, 
which is clear and red; the quality can 
be discovered by breaking a piece. If 
good, it will break hard and tough, and 
will be irregular on the broken edge. If 
poor, it will break coraparately easy, 
leaving a smoothy straight edge. In dis- 
solving glue, it is best to weigh the glue, 
and weigh or measure the water ; other- 
wise, there is a liability of getting more 
glue than the water can properly dis- 
solve. It is a good plan, when once the 
quantity of water that any sample of 
glue will take up l»s been ascertained, 
io put the glue and water together at 
least 6 hours before heat Is applied,- and 
if it is not soft enough then, let it re- 
bialn longer In soak, for there Is no dan- 
ger in letting good glue remain in pure 
water, even for 48 hours. The advan- 
tage of frozen glue is that it can be 
up at once, on account of Its being so 
porous, Frozen glue of same grade is as 
strong as if dried. If glue is of first-rate 
quality, u can be used on most kinds 
of woodwork very thin, and will make the 
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joint as strong as the original. White 
glue is made white by bleaching. 

2, — The following, translated from Des 
Inffenieur$ Toschenbuch, contains a great 
deal of- valuable information, which will 
probably be acceptable to many of our 
readers. The absolute strength of a well- 
glued joint is : 

Pounds per square inch. 



Across the grain, 

With the 


end to end. 

grain. 

Beech 

2,133 

1,095 

Elm 

1,436 

1,124 

Oak 

1,735 

568 

White wood 

1,493 

341 

Maple 

1,422 

896 


It is customary to use from 1-6 to 1-10 
of *the above values, to calculate the re- 
sistance which surfaces joined with glue 
can permanently sustain with safety. 

3, — Cracking, To Prevent — a. — Glue 
frequently cracks because of the dryness 
of the air in rooms warmed by stoves. 
An Austrian contemporary recommends 
the addition of a little chloride of calcium 
to glue to prevent this disagreeable prop- 
erty of cracking. Chloride of calcium is 
such a deliquescent salt that it attracts 
enough moisture to prevent the glue from 
cracking. Glue thus prepared will ad- 
here to glass, metal, etc., and can be 
used for putting on labels without danger . 
of their dropping off. 

b.-— Add a very small quantity of glyc- 
erine to the glue. The quantity must be 
modified according to circumstances, 

4_//ttrdewinsr Criwe.— Try a little fine- 
ly powdered brick dust, which will harden 
quickly in proportion to the quantity 
used. 

Liquid Glne, 

1. — Glue, cut in small pieces, 8 parts; 
water, 16 parts, poured over It and al- 
lowed to stand for a few hours : add sul- 
phate of zinc, 1% part; hydrochloric-acid 
gas, 1 part Keep the mixture at a tem- 
perature of 175 to l&O* F. for 10 or 12 
hours. This blue may be used for join- 
ing all articles, even porcelain, glass, 
mother-of-pearl, etc. It does not con- 
geal. 

2. — Best white glue, 4 parts; lead eai^ 
bonate, 1 part ; rain water, 8 parts ; alco- 
hol, 1 part. Dissolve the glue In the 
water on a water bath, stirring constant- 
ly; then mix in the lead carbonate, add 
the alcohol, and continue the heat for a 
few minutes; lastly, pour into bottles 
while it is still hot. 

3. — Take a wide-mouthed bottle, and 
dissolve In It 8 oz. best glue, In H pt 
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of water, by setting it in a vessel of 
water and heating until dissolved. Then 
add, slowly, 2% oz. of strong acquafortis 
(nitric acid), 36” B., stirring all the 
white. Effervescence takes place under 
generation of nitrous add. When all the 
acid has been added the liquid is allowed 
to cooL Keep It well corked, and it will 
be ready for use at any moment 

4. — Take 1 pt. of the common turpen- 
tine and mix in a quart bottle with 4 
fl.oz. of 98% alcohol. Agitate well, and 
let stand until the two fluids separate. 
Decant the turpentine (which will form 
the lower layer)from the alcohol, and 
mix it with 1 pt. of clear water. Agi- 
tate thoroughly, and let stand until th^e 
two fluids separate, then from the water 
decant the turpentine (which this time 
will form the upper layer), and, finally, 
mix with the turpentine about 1 oz. of 
powdered starch, and filter through paper. 

o. — The following recipe is said to keep 
indefinitely : Best glue, 10 oz. ; formaline, 
40%, 1 to 3 oz. ; acetic acid, 90%, 2 to 5 
oz. Or, hydrochloric or nitric acid (1.3), 
% to 1% oz. ; water, 100 <m 5. A little 
glycerine increases the elasticity of the 
glue. 

6. — Oush 100 parts of brightest gela- 
tine as minutely as possible and pour 
water over it until it is entirely covered. 
Allow to swell for 24 hours, ad^ng more 
water as the upper layer of glue dries 
out. Now rub up 10 parts of zinc oxide 
with water in a porcelain mortar to a 
liquid paste, and add 11 parts of concen- 
trated hydrochloric acid ; the zinc oxide 
will quickly dissolve. When gas ceases 
to be evolved, filter, and add the clear 
zinc solution to the glue, stirring the mix- 
ture thoroughly while pouring it In. Li- 
quet the glue at a beat of about 140” F. 
(but not over an (►pen fire), and add 1 
part of alum, pre^ously dissolved in the 
minimum quantity of water. Now let the 
whole stand (at the same temperature) 
until all the Impurtles rise to the sur- 
face, when the transparent glue under- 
neath is carefully decanted and admixed 
with 2 parts of alcohol. 

7, — In a solution of borax in water 
soak a good quantity of glue until It has 
thoroughly imbibed the liquid. Pour off 
the surplus solution and then put on the 
water bath and melt the glue. Let cool 
down until the glue begins to set, then 
add, drop by drop, with agitation, enough 
a«^c acid to check thO tendency to solidi- 
fication. If, after becoming quite cold, 
there is still a tendency to solidification, 
add^p f^ drops more of the acid. The 
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liquid should be of the consistency of or- 
dinary mucilage at all times. 

8 — Dilute 1 part of of^al phosphoric 
acid with 2 parts of water, and neutral- 
ize the solution with cartwnate of am- 
monium. Add to the liquid an equal quan- 
tity of water, warm it on a water bath, 
and dissolve it In sufficient glue to form a 
thick, syrup liquid. Keep In well-stop- 
pered bottles. * 

9. — Glue or gelatine, 10 oz. ; water, 40 
oz. ; oxalic acid, 5 % dr. Dissolve the 
acid in the water, and in the solution 
steep the glue for 24 hours ; then heat on 
a water bath for 5 or 6 hours, dilute with 
water, neutralize with chalk, allow to 
stand until clear, and evaporate the clear 
solution to 20 oz. 

10. — White gelatine, 40 parts ; acetic 
acid, 40 parts ; alcohol, 10 parts ; alum, 
2 parts. Heat the gelatine and acetic 
acid together on a water bath until solu- 
tion takes place, add the alcohol, and the 
alum last. 

11. — White glue, 2 oz. ; acetic acid, 8 
oz. ; nitric acid, 10 min. Mix the glue 
and acetic acid In a wide-mouthed, stop- 
pered bottle, set In a warm place, agitate 
frequently until dissolved, and then add 
the nitric acid. 

12 — A very good liquid glue Is pro- 
duced by adding to ordinary glue Its vol- 
ume of vinegar and the fourth of a part 
of alcohol. A little alum may also he 
added as a preservative, 

13. — Glue, 100 grams ; water, 150 
grams ] sodium salicylate, 10 grams ; oil 
of cloves, 90 drops. Prepare by boiling 
in a water bath until it becomes liquid. 
The object of the sodium salt Is to pre- 
vent setting. 

14. — A German pharmaceutical chem- 
ist, named Ernest E. Eduard Martens, 
of Neustadt-Holatein, has patented a prep- 
aration of liquid glass for Joiners, uphol- 
sterers, etc., the object being to provide 
a strong adhesive glue that will not be 
injurious to health. Dissolve ordinary 
glue in water, with the addition of sodium 
salicylate, or of one of the compounds 
of the derivatives of the benzol group. 
Place in a suitable vessel 100 parts in 
weight of the very best glue made from 
leather parings, and allow it to soften in 
150 parts of water ; add 10 parts in 
weight of sodium salicylate, and heat the 
mixture inr a water bath until the solid 
I>art is thoroughly dlsaoived. To preserve 
the glue thus pr^ared, which remains 
liquid, add 1 gram of oil of cloves to each 
kgm. of glue. This solution, diluted with 
water, forms a cheap substitute for gum. 
and can used for all household pur- 
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poses. The advantages claimed for it are 
that It does not require to be heated for 
use, and is^ entirely free from the objec- 
tionable smell of ordinary glue. 

15. — Glue, 1 oz. ; acetic acid, 11 oz. ; 
carbolic acid, 10 min. ; water, sufficient. 
Macerate the glue in 6 flLoz. of water for 
12 hours, heat the mixture on a water 
bath until the glue is dissolved, add the 
acids, and finally enough water to make 

1 pt. 

16. — Dissolve 3 parts of glue, in small 
pieces, in 12 to 15 parts of sdccharate 
of lime. By heating the glue dissolves 
rapidly, and remains liquid,' when cold, 
without loss of adhesive power. Any de- 
sirable consistency can be secured by 
varying the amount of saccharate of lime. 
Thick glue retains its muddy color, while 
a thin solution becomes clear on standing. 
The saccharate of lime is prepared by 
dissolving 1 part of sugar In 3 parts of 
water; add % part of the weight of the 
sugar of slaked lime, heat the whole to 
65 to 8.5® C., allow It to macerate for 
several days, and shake it frequently. The 
solution, which has the properties of mu- 
cilage, is then decanted from the sedi- 
ment, 

17. — Glue, 8 oz. ; glacial acetic acid, i 
oz. : water sufficient to make 16 oz. Soak 
the glue in enough water to cover it, un- 
til soft, then heat on a water bath until 
dissolved; add the acetic acid, and suffi- 
cient water to make up the measure of 
16 oz., and strain, 

18. -~White glue, 12 av.oz. ; alum, 50 
gr. ; acetic acid, 1 fl.oz. ; water, 13 fl.oz. ; 
alcohol, 3 fi.oz. Mix all but the alcohol, 
digest on a water bath until the glue is 
dissolved. When cool add the alcohol. 

19. --l8lnglass, 1 oz. ; mastic, ^ oz. ; 
alcohol, oz. ; water, 6 oz. Soak the 
isinglass in a portion of the water until 
soft, then add the balance of the water, 
and heat until dissolved; to this add the 
mastic, dissolved in the alcohol 

20. — To make 1 gal. of the gum, about 
IH gal. of water, 3 lb. of glue, 4 oz. of 
borax, and 2 oz. of carbonate of soda, or 
an equivalent of any other alkali, are 
taken. The glue and alkaline salts are 
dissolved In the water by heat, and the 
solution U kept at a temperature a few 
degrees below boiling point for 6 or 6 
hours, The ctm^ued application of heat 
t'enders the guiff pwmanently liquid at 
the ordinary temperature. After allow- 
ing the sediment to settle, the clear 11- 
quid is evaporated to the required con- 
sistency. 

21. — Soak gelatine In water, melt at 
a low heat, and add strong vinegar or 
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acetic acid until it remains liquid when 
cold. 

22. — Brand's Liquid Gfwe. — Borax, 60 
kgm. ; water, 100 1. ; solution of potassa, 
90% 4 kgm. ; solution of glue, 12'» B., 
1,450 kgm. Dissolve the borax in the 
water, add to the boiling solution of po- 
tassa, and to this add the hot solution 
of glue. 

23. — Quick’Setting Glue Cements.— For 
paper, cloth, leather, wood, earthenware, 
etc. ; (a) Soak 1 lb. of white fish glue 
4 hours in 30 fl.oz. of cold water; (b) 
mix 4 oz. of dry white lead with 2 fl.oz. 
of hot water; (c) 4 oz. 90% alcohol. 
Dissolve (a) by aid of a glue pot, then 
slowly add (b). Cook for about 10 min- 
utes, then let cool to about lOO® F, Now, 
with constant stirring, add (c). This, 
cement sets in about 1 minute, due to 
the alcohol used. It is non-elastic, and 

' extremely hard. For leather and cloth, if 
wanted pliable, add 2 to 4 oz. of glycer- 
ine, according to the elasticity desired. 
The above cement, without glycerine, and 
with the addition of 4 oz. of red lead, 
will stand a bath in hot oil without fryi^ 
out. 

24. — Russian Liquid Glue, — Soften 50 
parts of best Russian glue in SO parts of 
warm water; add, slowly, from 254 to 3 
parts of aquafortis and 3 parts or pow- 
dered sulphate of lead. 

25. — Spaulding's Glue. — Soak the glue 
in cold water, using only glass, earthen 
or porcelain dishes. Then by gentle heat 
dissolve the glue in the same water, and 
pour in a small quantity of nitric acid, 
sufficient to give the glue a sour taste, 
like vinegar, about I oz. to every pound 
of glue. 

26. — Syndeticon — Liquid fWi Glue.— 
Fish glue, 100 parts; acetic acid, 125 
parts ; gelatine, 20 parts ; water, 125 
parts ; shellac varnish, 20 parts. Dis- 
solve the fish glue In the acid, the gela? 

I tine in the water, mix the solutions, and 
the gradually Incorporate the varnish. 

27 . — Very Strong Liquid Glue. — Glue 
4^ parts ; water, 12 parts. Let them 
stand several hours. To soften the glue, 
add muriatic acid, 54 part; sulphate of 
zinc, 1% parts. Heat the mixture to 
185® F. for 10 or 12 hours. This glue 
remains liquid after cooling. Used for 
sticking wood, crockery and glass. 

Special Otoes. 

h^hromium Glue.— a.— Glue, when 
combined with chromates, and exposed to 
light, loses lU solubility In water, and 
can, therefore, be used as a cement for 
articles exposed to moisture. The foV 
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lowing Is a suitable formula : White glue, 
5 to 20 parts ; water. 20 parts ; potassium 
bichromate. 1 to 2 parts ; water, 10 parts. 
Make solutions of the glue and potassium 
bichromate in separate portions of water, 
as indicated above (the glue being dis- 
solved by heat) ; stir in the solution of 
bichromate ; mix well, and then pour the 
mixture into tin boxes and allow It to 
congeal therein. For use, take a suffi- 
cient quantity of the glue, melt in a cup- 
standing in boiling water ; place a layer 
uniformly on the fractured surfaces, press 
them together, and expose the articles to 
the sun for a few hours 

b. — (Chrome glue is known to consist 
of a moderately strong gelatine solution 
(containing 5 to 10% of gelatine), to 
which about 1 part of acid chromate of 
potassium, in solution, is added to every 
5 parts of gelatine. This mixture pos- 
sesses the property of becoming insoluble 
by water through the action of sunlight 
under partial reduction of the chromic 
acid, a property which is advantageously 
utilized in photography. The author 
coated both fractures of a glass as uni- 
formly as possible with the freshly pre- 
pared solution, pressed them together, and 
fixed them Jn this position with a cord. 
The cylinder glass was exposed to the 
sunlight, and was found to be firmly 
united after a few hours. Even hot water 
did not dissolve the oxidized chrome glue, 
and the fracture was scarcely noticeable. 
Valuable articles of glass, which would be 
disfigured by a thick cem«tt joint, can be 
very nicely repaired in this manner. In the 
pro^ction of w'aterproof textures chrome 
glue is likewise of use ; at least, where 
a certain tightness is no drawback. The 
fabric, after having been put in a frame, 
only needs to be painted 1 to 3 times with 
the hot chrome glue, and then to be ex- 
posed to the sunlight or daylight. Used 
speoiaiiy as a glass cement. 

2. — Compmnd Glue, — ^Take very fine 
flout, hilx it with white of eggs, isinglass 
and a little yeast ; mingle the materials, 
and beat them welll together ; spread them, 
the batter being made thin with gum 
water, on even tin plates, and dry them 
in a stove ; then cut them out for use. 
To eolM* them, tinge the paste with Brazil 
or vermilion for red ; hidigo or verdlter, 
etc., for blue; ^ron, turmeric or gam- 
boge, etc., for yellow, 

3. — Elastic Glue. — a. — Best glue, 7 
av.oz. ; glycerine, 18 fl,oz. ; water, erioiigh; 
lV[>tir bn the glue more than enough water 
tb'cioter, allow to macMate for several 
hours, then 'decant the greater portion of 
water ; appty heat until the glue is dis- 
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solved, and add the glycerine. If the 
mixture is too thick, more water may be 
added. It may be colored by means of 
an aniline dye, dissolved in alec^ol. The 
addition of a little calcium chloride al^ 
tends to prevent the glue from cracking. 
May be used for camera bellows, 

b. — The following does not spoil : Dis- 
solve good common glue in water, on the 
water bath, and evaporate the water down 
to a mass of thick consistency ; add a 
quantity of glycerine equal in weight with 
the glue, after which continue' the heat- 
ing until all the water has been driven 
off ; pour the mass out into molds or on 
a marble slab. This mixture answers for 
.stamps, printer’s rolls, galvano-plastic 
copies, etc. 

4. — Ether Glue . — Dissolve glue In nitric 
ether. The ether will only dissolve a cer- 
tain amount of glue, therefore the solu- 
tion cannot be made very thick; It will 
he about the consistency of molasses, and 
Is much. more tenanclous than glue made 
with hot water. It is improved by add- 
ing a few bits of India rubber, cut into 
pieces about the size of a buckshot. Let 
the solution stand a few days, stirring 
frequently. 

5. — Fireproof Glue . — Mix a handful of 
quicklime in 4 oz. of linseed oil, boil to 
a good thickness, then spread on tin plates 
in the shade, and it will become exceed- 
ingly hard, but may be easily dissolved 
over the fire, and used as ordinary glue. 

8 . — Frozen Glue . — The glue, while gel- 
atinous, Is sliced, placed on nets, and al- 
1 owed to freeze by na tural cold. Of 
course, the process can only be conducted 
in cold weather. The protluct is porous, 
and much more bulky than hard glue, but 
is a better article, as it dissolves more 
easily. It sells largely in New England, 
where it is preferred by buyers to the 
hard glue. 

l.^Isinglasa Gltic.— Dissolve Isinglass 
in water, and strain it through coarse 
linen. Then add a little alcohol, and 
evaporate to such a consistency that when 
cold It will be dry and hard. This will 
be found to be more tenanclous than com- 
mon glue, and therrfore preferable in 
many cases. 

8.— Jfcrtnc Glue.— Although now 
far from new, the extremely valuable ma- 
rine glue of Jeffrey does not seem to be 
as well known In this country as it d^ 
s^es. Prepared by dissolving 1 part of 
India rubber In crude benzUie, and mix- 
ing with 2 parts of shellac, by the aid of 
heat The waterproof Character of this 
cement, in connection with Its slight elas- 
tic flexibility, the ease with which It w 
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applied when warm, and the promptness 
with which it sets, on cooling, make it a 
most usefuj substance in many applies' 
lions to house construction and furniture, 
as well as on board ship, where it was 
originally Intended to be chiefly employed. 

b. — Caoutchouc, 1 oz. ; genuine asphal- 
turn, 2 oz. ; benzole or naphtha, q. s. The 
caoutchouc is first dissolved by digestion ^ 
and occasional agitation, and the asphal- | 
turn is gradually added. The solution 
should have about the consistency of mo- 
lasses. 

c. — Take of coal naphtha, 1 pt. ; pure 
(not vulcanized) rubber, 1 oz. ; cut in 
slireds, and macerate for 10 or 12 days, 
and then rub smooth with a spatula on 
a slab; add, at heat enough to melt, 2 
Ijarts of shellac, by weight, to 1 part of 
this solution. To use it, melt it at a 
temperature of about 248® F, 

d. — Elastic Marine Glue. — Dissolve un- 
vulcanlzed rubber in chloroform, benzole, 
or bisulphide of carbon. Ropes, or other 
material exposed to the action of air and 
water, are coated with this glue. Whiting 
or fine sand may be added. 

9. — Parchmeyit Glue. — Parchment, 10 
parts, is cut into small pieces, and boiled 
in 128 parts of water until the liquid is 
reduced to 80 parts. The decoction is 
filtered through linen, and evaporated over 
a gentle fire until It presents the required 
consistency. 

10. — Powdered Glue, Soluble Cold . — 
Carbonate of potash, 1 part ; alum, 1% 
parts ; ordinary glue or fish glue, 10 
parts : water, 4 parts. The whole is 
njixed and boiled, dried by ordinary meth- 
ods, and then pulverized. It is appicable 
to any use. 

11. — Rubber Glue. — Take 1 lb. of glue, 
rover it with cold water in a vessel in 
which it can be heated, let it stand over- 
night ; then add 1 fl.oz. of glycerine, and 
ttpply heat ; bring to the boiling point, 
and continue the boiling for about 15 inhi- 
utes ; take off the fire and add to It coI6r- 
tng matter. If desired, and pour Into 
molds, from which remove when it has 
become rigid. Keep in a cool place ; when 
used, apply gentle heat to soften, being 
careful never to bring to a boil. 

12. — Stratena . — This well-known house- 
hold cement Is said to be prepared as 
follows; White. glue, 6 parts, dissolved 
In 8 parts of acetic acid ; this solution is 
added to another Composed of 1 part of 
French gelatine In 8 parts of water. After 
mixing add 1 part of shellac varnish. 

13. — rimpsrtc Gltte.— Tungstic glue has 

suggested as a sulDstitute for hhrd 
India rubbet^ as it can be used for all 
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the purposes to which the latter is ap- 
plicable It Is thus prepared : Mix a 
thick solution of glue with tungstate of 
soda and hydrochloric acid. A compound 
of tungstic acid and glue is precipitated, 
which, at a temperature of 86 to 164“ 
F., is sufficiently elastic to be drawn out 
into very thin sheets. 

14. — Veneering Glue, Well Suited for 
iJilaying, — The best glue is readily known 
by its transparency, and being of a rather 
light brown, free from clouds and streaks. 
Dissolve this In water, and to every pint 
add ^^ gill of the best vinegar and ^ oz. 
of isinglass. 

15. — White Okie. — A writer in the 
Moniteur Scientiflque says that to add 
oxalic acid and white oxide of zinc, in 
the proportion of 1%, to glue, gives a 
whiter and clearer product than any of 
the measures now in use. The glue should 
first be reduced with water, and heated 
to a tliick syrup, and the chemicals add^ 
while the mass is hot. 

LUTES* 

BY SAMUEL S. SADTLER 

The subject of plastic cements used to 
secure joints in vessels and connections 
(generally for temporary purposes) has 
been rather neglected in the chemical lil- 
cralure. 

The success or failure of processes has 
very seldom depended upon the choice of 
satisfactory lutes, but great annoyance 
has been experienced in chemical works 
and manufacturing places where only un- 
suitable compounds have i)een found to 
seal apertures in nitric acid, chlorine, hy- 
drogen-sulphide and illuminating-gas ap- 
paratus, and frequently considerable dam- 
age to property and loss of life has re- 
sulted. 

The ma^fority of these cements are use- 
ful for purposes of preventing the escape 
of inert gases, and olhei's are suitable for 
more or less special purposes, where cor- 
rosive gases, etc., come In contact with 
them. Many of them had to be put down 
from memory, and therefore the product 
obtained in their use may be a little too 
s ti ff or too th in, but such deficiencies 
could be easily regulated. 

Lutes always consist of a menstruum 
and dissolved or suspended solids, and 
they must not be attacked fay the gases 
and liquids coming in contact with them. 
In some cases the constituents nf the lute 


♦Read before the Franklin Institute, 
and reprinted from its Journal by Samuel 
S. Sadtler. 


( 313 ) 



Cements, Glues, Pastes, Etc, 


(Lutes) 


react to form a more strongly adhering 
mass. 

The conditions of application are, In 
brief: 

(a) Heating the composition to make 
it plastic until firmly fixed in place. 

(b) Heating the surfaces. 

(c) Applying the lute with water or a 
volatile solvent, which is allowed to vol- 
atilize. 

(d) Moistening the surface wiUi water, 
oil. etc. (the menstruum of the lute it- 
self). 

(e) Applying the lute in workable con- 
dition, and the setting taking place by 
chemical reactionsL 

(f) Setting by hydration. 

(g) Setting by oxidatlmi. 

These principles will be found to cover 
nearly all cases. 

Joints should not be Ul-fitting, depend- 
ing upon the lute to do what the pipes 
or other parts of the apparatus should 
do. In most cases, one iwrt of the fitting 
should overlap the other, so as to make a 
small amount of the lute effective, and 
to keep the parts of the apparatus rigid, 
as a luted joint is not supposed to be a 
particularly strong one, but rather one 
quickly applied, effective while in place, 
and easily removed. 

Very moderate amounts of the lute 
should be used, as large amounts are like- 
ly to develop cracks, be rubbed off, etc. 

A classification may be given as fol- 
lows : 

(1) Plaster of parts. 

( 2 ) Hydraulic cement 

(3) Clay. 

(4) Lime. 

(5) Aq;>halt and pitch. 

(6) Rosin. 

(7) Rubber. 

(8) Linseed oil. 

(9) Sasetn and albumen. 

(10) Silicates of soda and oxychlo- 

ride cements. , 

(11) Flour and star^. 

02) MisMllaneous, including core com- 
pounds. 

I, PLASTER OP PARIS 
is, of course, often used alone, as a paste, 
whid) quickly soUdlfles, for gas and w'Dod 
dJstiUatlon retorts, etc., and similar places 
wh«« ipddaieeB of setting Is requisite. It 
is more often, however, used with some 
fibrous material to give it greater 
strdigtlL Asbestos Is the most commonly 
used material of these, as It will stand 
a ht|^ temperature. When that Is not 
so ltiip<^nt, straw, pludi trimmings, 
hair, etc., are used as hinders, while 
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broken stone, glass and various mineral 
substances are used as fillers ; but they 
do not add anything to the strength. 
These lutes seem to be particularly suit- 
able for oil vapors and hydrocarbon gases : 

Formulae : 1, plaster and water ; 2, 
wet plaster and asbestos ; 3, wet plaster 
and straw ; 4, wet plaster and pl\»h trim- 
mings ; 5, wet plaster and hsUr ; 6, wet 
plaster and broken stone, etc. 

n. HYDRAULIC CEMENT 
Cement is used either alone or with 
sand, asbestos, etc., and it is said that 
these lutes are suitable for nitric acid. 
When used with substances such as rosin 
or sulphur, it is probably employed be- 
cause it is In such a fine state of division, 
and used as a filler, and not because of 
any powers of setting by hydration. 

Formulae : 1, neat cement ; 2, cement 
and asbestos : 3, cement and sand. 

III. CLAY 

This must frequently enters into the 
composition of lutes as a filler, but even 
then the very finely divided condition of 
certain grades renders it valuable, as it 
gives body to a liquid such as linseed oil, 
which, unless stiffened, would be previous 
to a gas, the clay, in all cases, being neu- 
tral. Thus, for luting pipes carrying 
chlorine, a stiff paste of clay and mo- 
lasses has been suggested by Theo. Koiler 
in Die Surrogate, but is cannot be recom- 
mended, as it soon gives way. 

Formulae: 1, clay and linseed oil; 2, 
same, using fireclay ; 3, clay and mo- 
lasses. 1 is suitable for steam, etc. ; 2 , 
for chlorine, and 3 for oil vapors. 

IV. LIME 

is used in the old lute known as putty, 
which consists of caustic time and linseed 
oil. Frequently the lime is replaced by 
chalk and china clay, but the lime should 
be, in part, at least, caustic, so as to form 
a certain amount of lime soap. Lime Is 
also used In silicate and casein compo- 
sition, which are very strong and useful- 
Formulae : 1, lime and boiled oil to 
stiff mass; 2, clay, etc., boiled oil to stiff 
mass. 

V. ASPHALT AND PITCH 
These substanixs are used In lutes 
somewhat interchangeably. As a rui^* 
pitch makes the stronger lutes. Tar is 
sometimes used, but because of the light 
oils and (frequently) water contained, It 
is not as good as either of the others. 

Asphalt, dissolved in benzol. Is very 
useful for uniting glass for photographic. 
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microscopical and other uses; also for 
coating wood, concrete, etc., where the 
melted asphalt would be too thick to 
cover well.* Benzol is the cheapest sol- 
vent that is satisfactory for this purpose, 
as the only one that is cheaper would be 
a petroleum naphtha, and It does not dis- 
solve all the constituents of the asphalt. 
For waterproofing wood, brick, concrete, 
etc,, melted asphalt alone is much used, 
but when a little paraffine is added it im- 
proves its wateiHproofing Qualities, and in 
particular cases boiled oil is also added 
to advantage. Formulae ; 

1. — Refined lake asphalt. 

2. — Asphalt, .4 parts ; paraffine, 1 part. 

3- — ^Asphalt, 10 parts ; paraffine, 2 

parts : boiled oil, 1 part 

Any of these may be thinned with hot 
benzol or toluol. Toluol Is less volatile 
than benzol, and about as cheap, if not 
cheaper, the straw-coloi'ed grades being 
about 24 cents per gallon. 

Examples of so-called “ stone cement ” 
are : 

4. — Pitch, 8 parts ; rosin, 6 parts ; wax, 
1 part; plaster, U to % part. 

5. — Pitch, 8 parts ; rosin, 7 parts; sul- 
phur, 2 parts ; stone ix>wder, 1 part. 

These compositions are used to unite 
slate slabs and stoneware for domestic, 
engineering and chemical purposes. Va- 
rious rosin and pitch mixtures are used 
for these pui'poses, and the proportions 
of these two ingi-edients are determined 
hy the consistency desired. Sulphur and 
stone powder are added to prevent the 
formation of cracks, sulphur acting chem- 
ically and stone powder mechanically. 
Where the lute would come In contact 
with acid, or vapors of the same, lime- 
stone should not be the powder used ; oth- 
erwise, It is about the best. Wax is a 
Useful ingredient to keep the composition 
from getting brittle with age. 

A class of lutes under this general 
grouping that are much used are so-called 
“ marine glues.” They must be toi^h and 
elastic. When used for calking on a ves- 
sel, they must expand and contract with 
the temperature, and not crack or come 
loose. Formulae : 

6. — Pitch, 3 parts ; shellac, 2 parts ; 
pure crude rubber, 1 part. 

7. — Pitch, 1 part : Celiac, 1 part ; rub- 
substitute, 1 part These are used by 

melting over a burner, 

VI. ROSIN, SHELLAC AND WAX 

A strong cement, used as a stone ce- 
ment, is: 

1- — Rosin, 8 parts; wax, 1 part; tur- 
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pentine, 1 part. It has little or no body, 
and is used in thin layers. 

For nitric and hydrochloric acid va- 
pors : 

2. — Rosin, 1 part ; sulphur, 1 part ; fire- 
clay, 2 parts. Sulphur gives great hard- 
ness and permanency to rosin lutes, but 
this composition is somewhat brittle. 

Gk>od waterproof lutes of tliis class are : 

3- — Rosin, 1 part ; wax, 1 part ; pow- 
dered stone, 2 parts. 

■ 4. — Shellac. 5 parts ; wax, 1 part ; tur- 
pentine, 1 part ; chalk, etc., 8 to 10 parts. 

For a soft, airtight paste for ground- 
glass surfaces : 

5. — Wax, 1 part ; vaseline, 1 part. 

6. — A strong cement, without body, for 
metals (other than copper, or alloys of 
same), porcelain and glass, is made by 
letting 1 part of finely powdered shellac 
stand with 10 parts of ammonia water 
until solution is effected. 

VII. RUBBER 

Because of its toughness, elasticity, and 
resistance to alterative influences, rubber 
is a very useful constituent in lutes, but 
its price makes its use very limited. 

1. — Leather cement. Asphalt, 1 part ; 
rosin, 1 part ; gutta pei-cha, 4 parts ; car- 
bon bisulphide, 20 parts. 

2. — To stand acid vapors. Rubber, 1 
part ; linseed oil, 2 parts ; fireclay, 3 
parts. 

3. — Plain rubber cement. Cut the crude 
rubber in small pieces and then add the 
solvent. Carbon bisulphide is the best; 
benzol, good, and much cheaper ; but gaso- 
line is probably most extensively used be- 
cause of its cheapness. 

4. — To make corks and wood impervi- 
ous to steam and water, soak them in a 
rubber solution as above ; if it is desired 
to protect them from oil vapore, use glue 
composition. (See Section IX.) 

VIIL LINSEED OIL 

This is one of the most generally use- 
ful substances we have for luting pur- 
poses, if absorbed by a porous substance 
that is inert. Formulae : 

1 . — China clay of general utility for 
aqueous vapors ; linseed oil of general 
utility for aqueous vapors. 

2. ^Lime forming the well-known put- 
ty ; linseed oil forming the well-known 
putty. 

3. — Red or white lead and linseed oil. 

' These mixtures become very strong 
whep set, and are best diluted with pow- 
dered glass, day or graphite. These at^ 
almost an endless number of lutes usLi^ 
metallic oxides and linseed oil. A very 
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good one, not getting as baitl as those 
containing lead, is : 

4. — Oxide of Iron and linseed oil. 

IX. CASEIN ALBUMEN AND GLUE 
• These, if properly made, become very 
tough and tenacious; they stand moder- 
ate heat and oil vapors, but not acid 
vapors. 

1. — Finely powdered C£^in, 12 parts 
slaked lime, fresh, 50 parts; 6ne sand, 
50 parts ; water to thick mush. 

A very strong cement for ground unions 
stands moderate heat, as follows ; 

2. — Casein, in very fine powder, 1 part ; 
rubbed up with silicate of soda, 3 parts. 

A strong lute for general purposes, 
which must be used promptly when made : 

3. — White of egg, made into a paste 
with slaked lime. 

A composition for soaking corks, wood, 
packing, etc-, to render them impervious 
to oil vapors, is : 

4. — Gelatine or good glue, 2 parts ; 
glycerine, % to 1 part; water, 6 parts. 
Oil of wintergreen, etc., to keep from 
spoiling. 

X. SILICATE AND OXYCHLORIDE 
CEMENTS 

1 —For oil vapors, standing the highest 
heat : A stiff paste of silicate of soda and 
asbestos. 

2. — Gaskets for superheated steam, re- 
torts, fitmaces, etc. ; Silicate of soda and 
powdered glass: dry the mixture, and 
heat Not as strong, however, as the fol- 
lowing : 

3. — silicate of soda, 50 parts ; asbes- 
tos, 15 parts ; slaked lime, 10 parts. 

4. — Metal cement Silicate of soda, 1 
part ; oxides of metal, such as zinc oxide, 
litharge. Iron oxide, singly or mixed, 1 
part 

5. — Very hard and extra strong com- 
position. Zinc oxide, 2 parts; zinc chlo- 
ride, 1 part ; water to make a paste. 

6. — Very hard and extra stix>ng com- 
position. Magnesium oxide, 2 parts ; mag- 
nesium chloride, 1 part ; water to make a 
paste. 

XI. FLOUR AND STARCH COMPOSITIONS 

1. — The well-known flaxseed poultice 
sets very tough, but docs not stand water 
or ^ndensed steam. 

2. — Flour molasses, made by mak- 

ing a stiff emnposttlon of the two. Tills 
is an exe^ent lute to have at hand at 
al) times ^ emergency use, etc. 

3. -HSUff paste of Hour and atrong zinc 
chtortir Solution forma a more impervious 
tote, and Is more penaaneni as a cement 
TMs is good for most purposes^ at ordt 
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nary temperature, where it would not be 
in contact with nltfic-acid vapors or con- 
densing steam. 

4. — A mixture of dextrine arid fine sand 
makes a good composition, mainly used 
as core compound. 

XI r. MISCELLANEOUS 

1. — Litharge and glycerine, mixed to 
form a stiff paste ; sets and becomes very 
hard and strong, and is very useful for 
inserting glass tubes, etc.,^in iron or brass. 

2. — ^For a high heat. Alumina, 1 part ; 
sand, 4 parts ; slaked lime, 1 part ; borax, 
% part ; water, sufficient. 

Of course, there are an almost Infinite 
number of lutes or cements, but, classi 
fied as these are, they represent the lar- 
gest number of them. A class of mix- 
tures that can only be classified accord- 
ing to their intended use are core com- 
pounds. 

1. — Dextrine, about 1 part ; sand, about 
10 parts ; with enough water to form a 
paste. 

2. — Powdered anthracite coal, with 
enough molasses to form a stiff paste. 

3. — Rosin, partly saponified by soda 
lye, 1 part ; flour, 2 parts ; sand, with suf- 
ficient water, 4 parts. These proportions 
are approximate, and the amount of sand 
can l^e increased for some purposes. 

4. — Glue, powdered, 1 part ; flour, 4 
parts ; sand, with sufficient water, 6 parts, 
mixture is used. It does not seem to be 
a gasket or a core compound : Oats (or 
wheat), ground, 25 parts; glue, pow- 
dered, 6 parts ; sal ammoniac, 1 part. 

Glass, Lute for . — As a coating for glass 
vessels, to protect them from injury dur- 
ing exposure to the fire, pipeclay and 
horse dung are made into a paste with 
water. This composition is applied by 
spreading It on paper. Shredded tow or 
plumbago is substituted for the horse 
dung. 

Retorts, Lute /or.— 1.— Lemery, the 
chemist, used the following lute for stop- 
ping retorts, etc. : Fine flotir and fine 
lime, of each 1 oz . ; potter’s earth, % oz. ; 
make a moist paste of these witii white 
of egg, well beaten up with a little water, 
and this will be found to stop exceedingly 
close. 

2.— This cement is used also In melting 
pots. Sift brick dust, and mix with equal 
quantity red lead ; rub t««ether with boiled 
linseed oil, which is mixed coarse 
sand to the stiffness of <»ment In cov- 
ering dishes, apply the paste, then said. 
Heat for a long time. 
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3. — Rub freshly slaked lime into a con- 
centrated solution of borax; apply with 
a stiff brush, and allow it to dry. When 
heated, the* glazing fuses. 

4. — For large pots, take litharge, 6 
parts ; fresh burnt pulverized lime, 4 
parts ; white bole, 2 parts ; mix with cold 
linseed oil. 

5. — Boyle^s. — Pound in a mortar some 
fine quicklime and scrapings of cheese ; 
water, q. s. to make a soft paste. Spread 
on a linen rag, and apply. 

MUCILAGES 

1. — The best quality of mucilage in the 
market is made by dissolving clear glue 
in equal volumes of water and strong 
vinegar, and adding one-fourth of an 
equal volume of alcohol, and a small 
quantity of a solution of alum In water. 
The action of the vinegar is due to the 
acetic acid which is contains. This pre- 
vents the glue from gelatinizing by cool- 
ing ; but the same result may be accom- 
plished by adding a small quantity of 
nitric acid. Some of the preparations of- 
fered for sale are merely boiled starch or 
flour mixed with nitric acid to prevent the 
gelatinizing. 

2. — A strong aqueous solution of rea- 
sonably pure dextrine (British gum) 
forms a most adhesive and cheap muci- 
lage. Alcohol is usually employed as the 
solvent where the mucilage is to be used 
for gumming envelopes, postage stamps, 
etc., in order to facilitate the drying, and 
acetic acid Is added to increase the mo- 
bility of the Buid. The strong aqueous 
solution is more adhesive than that pre- 
pared with alcOhol, for the reason that it 
contains a greater proportion of the gum. 
To prepare this, add an excess of pow- 
dered dextrine to boiling water, stir for 
a moment or two, allow to cool and set- 
tle, and strain the liquid through a fine 
cloth. The addition of a little powdered 
sugar Increases the glossiness of the dried 
gum without interfering greatly with its 
adhesiveness. The sugar should be dis- 
solved in the water before the dexture 
is added. 

3. —Add British gum (dextrine) to a 
quantity of hot water until a syrupy It 
quid is obtoined; then add a few drops 
of clove oil, and cool for use. 

4. — Dleterich {Pharm. CentralhaUe) 
recommends the following as equal to any 
gum arable mucilage r Dextrine, 400 parts, 
stirred Jn 400 parts of water, diluted with 
200 parts more of water ; 20 parts of glu- 
cose and 10 parts of aluminum sulphate 
are added, and the mixture heated to 
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about 195** F., when the mass will be- 
come transparent and thin. 

5. — Brown dextrine, 1 lb. ; acetic acid, 

4 oz. ; alcohol, 4 oz. ; water, q. s. ad 2 
pt. Dissolve the dextrine In 1 pt. of boil- 
ing water, strain through Canton flannel ; 
add the acetic acid, and when nearly cold 
add the alcohol, stiiTing thoroughly. 

6. — Dextrine, 10 drams : glucose, % 
dram ; in which is dissolved a solution of 
alum, 15 gr. ; glycerine, 1 dr, ; water, to 
make 2 oz. 

7. — White dextrine, 6 oz. ; dilute acetic 
acid, 1 oz. : oil of cloves, 10 drops ; glyc- 
erine, 1 oz. ; water, to make 16 oz. Mix 
the dextrine thoroughly with 6 oz. of cold 
water, add 8 oz. of boiling water, boil 

5 minutes, stirring constantly ; add hot 
water sufficient to make 14 oz. When it 
is cold add the acetic acid, oil of cloves 
and glycerine. The oil must be thor- 
oughly mixed with the remainder. 

8. — Powdered sugar, 1 part ; sodium 
silicate solution, 4 parts ; mix, and warm 
until dissolved. 

9. — Dextrine, 50 to 90 parts : alum, 4 
parts ; sugar, 75 parts ; water , 120 parts ; 
W/c carbolic acid solution, 60 parts. Mix. 

10. — Yellow dextrine, 4 oz. ; soft or dis- 
tilled water, 6 fl.oz. Dissolve cold, as 
heat destroys the adhesive properties of 
dextrine. If a more fluid gum is desired, 
use 8 fl.oz. of water. 

Carragheen, Adhesive. 

(According to J. Beselc. ) Soak 60 
parts of carragheen moss in 1,200 parts 
of water, then boil. To the carragheen de- 
coction add 6 parts potassium carbonate, 
and concentrate the fluid by evaporation 
until a sample drop on glass remains at- 
tached, suspended, on cooling. Filter the 
fluid through a cloth or sieve, and to the 
filtrate add 5,000 parts of warmed water 
glass, of 38 to 40“ B,, constantly stirring. 

I To the mixture thus obtained add 2,500 
parts of rock candy, moistened with 
water. As soon as the candy has dis- 
solved, still further concentrate the mix- 
ture, if necessary, until It is ropy ; then 
remove from the fire and thoroughly mix 
with 75 parts of glycerine. 

Dextrine, 

British or starch gum. A soluble sub- 
stance, recembllng gum, formed by the 
action of dilute acids at the boiling tem- 
perature, and by infusion of malt at about 
160« F. on starch. It is also formed 
when potato starch is heated to 400« F. 
Used extensively in the manufacture of 
mucilages, etc. It resembles gum. Its 
name is derived from die action of its so- 
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lution on polarized light; it causes the 
plane of polarization to deviate to the 
right Commercial dextrine, or “ British 
gum.*’ is obtained by heating dry potato 
starch to a temperature of 750'» F. in 
sheet-iron trays or revolving iron or cop- 
per drums, similar to those used in coffee 
it)asting, whereby it is transformed into 
semi-transparent, brownish lumps, which 
are converted into a pale yellow powder 
by grinding between millstones. It Is 
completely soluble in cold water, from 
which it may be precipitated by addition 
of excess of strong alcohol. Potato starch 
is generally used, but starch from other 
sources will answer. The best tests to 
ascertain its purity are to agitate briskly 
a few grains of the dextrine in a test 
tube with 50 times its weight of pure 
cold water; then set it aside for 10 min- 
utes. Pure dextrine dissolves completely 
in cold water to a clear solution. If not 
all dissolved, pour oflF the solution, add 
a little water to the residue, heat to boil- 
ing, let cool, and add a few drops of iodine 
water ; a blue color indicates starch. 

Celatine Mixture, Adhesive. 

Gelatine is commonly used as a basis 
for such preparations ; its solubility is 
increased by the addition of sugar ; and 
isinglass (which is another variety of the 
same substance) is also employed, both 
atone and in admixture with gelatine. 
Brown sugar and molasses, in proper pro- 
portions, are said to answer better in 
tliese mixtures than white sugar. 

— Gelatine and sugar, equal parts ; 
water, a sufficient quantity. Dissolve the 
gelatine in the water, in a water bath, 
add the sugar, and continue the heat un- 
til the mass is reduced to such a consist- 
ency that It wilt solidify on cooling, and 
cast into suitable molds, or pour on a 
slab and cut up into cakes. 

2, — Gelatine, 4 oz. ; Isinglass, 1 oz. ; 

sugar, 1 oz. ; water, a sufficient quantity. 
Proceed as in 1. 

3. — Gelatine, 1 oz, ; isinglass, 1 oz. ; 

sugar, U oz. ; tragaeanth, U oz. ; water, 
a sufficient quantity. Proceed as in 1. 
Solution of the gelatine is most readily 
effected by allowing It to soak in cold 
water until It becomes softened, pouring 
off the superfluous water, and then ap- 
plying heat 

Gum Arabic Mucilage. 

1.— To make a clear, almost odorless 
and permanent mucilage, Francke neu- 
tralizes the free acid present in the gum 
with lime water. Instead of water he 
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uses a mixture of 20% lime water and 
80% distilled water. 

2. — Ordinary mucilage, made from gum 
arable, does not fix paper to wood or 
pasteboard, or to metallic surfaces. These 
disadvantages are overcome by adding a 
solution of sulphate of aluminum, made 
up in 10 times Its quantity of water ; 10 
gr. of aluminum sulphate are sufficient 
for 250 gr. of mucilage. Prepared in this 
way, it will not become mdldy. Again, 
according to Hlrschberg, a few drops of 
strong sulphuric acid are added to the 
gum solution, and the precipitated sul- 
phate of lime allowed to settle. Solu- 
tions prepared in this way a year and a 
half ago have neither become moldy nor 
lost their adhesive power. 

3. — Gam, To Preserve. — a. — Hirschberg 
adds a few drops of sulphuric acid, where- 
by the lime contained in the gum is pre- 
cipitated as sulphate ; after standing, the 
mucilage is strained off, and exhibits no 
tendency to moldiness, even after stand- 
ing for 18 months, — Les Mondes. 

b. — Migsten the gum with alcohol, then 
dissolve in water and add a few drops 
of sulphuric acid. After the deposition 
of the precipitated calcic sulphate, a per- 
fectly colorless solution of gum is ob- 
tained, even when inferior kinds of gum 
arc u.sed. 

c. — To preserve gum solutions, a few 
drops of oil of cloves, alcohol or acid will 
preserve a quart of the mucilage of gum 
arable or gum tragaeanth from turning 
sour. A small quantity of dissolve alum 
will preserve flour paste. 

4. — Gum arable, 100 parts ; water, 140 
parts ; glycerine, 10 parts ; acetic acid 
dilute, 20 parts ; aluminum sulphate, 6 
parts. Dissolve the gum In the water 
and add the glyt^rlne. Afterward add the 
acetic acid and the aluminum sulphate, 
and mix thoroughly. Let stand a‘ while, 
then pour through a hair sieve. This 
mucilage is very strong partaking some- 
what of the qualities of glue or gelatine 
solutions. 

5. — Best glue, 30 parts; water, suffi- 
cient. Cover the glue, broken into small 
pieces, with cold water, and let macerate 
overnight In the morning throw the 
glue on a towel and strain off the residual 
water. Dissolve 100 parts of powderlMl 
rock candy (loaf sugar will answer) and 
25 parts of powdered gum arable In 20d 
parts of water, by the aid of heat, in 
the water bath. When completely dis- 
solved, add the swollen glue, continue the 
heat until It Is dissolved, and when this 
occurs pour off Into suitable receptacles 

0.— Gum arable, 4 parts ; water, 8 
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parts ; glycerine, 1 part ; neutral spirit, 
3 parts. Mix. 

7, — Gum arable, 70 parts ; water, 200 
parts ; aluminum sulphate, 2 parts. Dis- 
solve the alminum sulphate in a small 
portion of the water and the gum arable 
in the rest, and mix the solutions. 

8. — Gum arable, 34 oz. ; water, 66 oz. ; 
hydronaphthol, 30 gr. Place the gum and 
hydronaphthol in a cloth bag, and the 
same in a crock containing the water. 

Q.— Elastic Mucilage. — Glycerine, 4% 
parts; soft soap, 4^ parts; salicylic acid, 
1% parts, dissolved in 30 parts of alco- 
hol. Shake thoroughly, and add to a 
mucilage made of 139% parts of gum 
ax’abic and about 270 parts of water. This 
mucilage remains elastic when diied, and 
does not have a tendency to crack, 

10. — Household MucUage. — (a) Pulver- 
ized gum arable, 3 oz. ; white sugar, 1 
oz. ; boiling water, 5 fl,oz. (b) White 
wine vinegar, 1 fi.oz. (or % oz. of acetic 
acid with % oz. of water). Mix (a) 
with (b). The acid is added to the gum 
in order to make it take hold of metal. 

hinseed Mucilage. 

Linseed, 1 oz. ; warm water, 6 oz. Di- 
gest for 6 hours, stir, and then strain. 

Stick Mucilage aud Glue. 

Mucilage in the form of sticks is much 
used in architectural and mechanical 
drawing for attaching the drawing paper 
to a board, and is generally spoken of 
as mouth or lip glue. In making such 
a glue only a very pure form of gelatine 
or glue should be used, as the least odor 
would prove disgusting when the glue 
is moistened with the lips. Sugar is 
generally added, not for the purpose of 
sweetening the glue, but In order to ren- 
der it more easily soluble when it is to 
be used. This probably is brought about 
by the sugar preventing the glue from 
becoming too diy and hard. Some even 
use a good quality of glue without any 
admixture whatever, but this requires 
more rubbing when It Is applied, although 
it holds better than that to which sugar 
has been added, 

1. — The following formula Is from Hal- 
dane, who states that brown sugar, or 
even molasses, Is better than pure crys- 
tallised sugar for use in preparing his 
glue : Best glue, 4 oz. ; Isinglass, 1 oz. ; 
brown sugar, 1 oz. ; water, q. s. Soak 
glue and Isinglass in water until soft, 
i^ur off the superfluous water and add 
the sugar. Melt the whole together with 
a gentle heat, and allow to evaporate un- 
tll quite thick Pour Into a flat-bottomed 
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dUh that is quite cold, preferably placed 
on ice, and when solid cut the glue into 
the desired shape. 

2. — Dissolve 1 lb. of fine glue or gela- 
tine in water, evaporate it till most of 
the water is expelled, add % lb. of brown 
sugar, and pour it into molds. Some add 
a little lemon Juice. It is also made with 
2 parts of dextrine, 2 parts of water and 
1 part of spirit. 

3. — Dissolve 100 parts of white gela- 
tine and 50 parts of crystallized sugar in 
150 parts of distilled water by aid of the 
water bath, and continue the operation 
until the product measures 200 parts, 
when it can be formed into sticks. 

4. — Glue, 12 parts ; sugar, 5 parts. Boll 
the glue until entirely dissolved, dissolve 
the sugar in the hot glue, and evaporate 
the mass until it hardens on cooling. The 
hard substance dissolves rapidly in luke- 
warm water, and Is an excellent glue for 
use on paper. 

5. — Dissolve gum arabic in hot water 
to form a syrupy liquid, add a little clove 
oil, and thicken with powdered gum dex- 
trine ; mold, and dry slowly. 

Tragacautb Mucilage. 

1. — (a) Pulverized tragacanth, 1 oz. ; 
glycerine, 4 fl.oz. (b) Boiling water, 16 
fi.oz. Macerate the tragacanth with the 
glycerine in a glass mortar, then stir the 
paste into the boiling water. This makes 
a very thick mucilage ; 32 fl.oz. of boiling 
water gives a medium, and 64 fl.oz. a thin 
paste. Tragacanth paste works very 
smooth, but is not very adhesive. 

2. — Tragacanth, 1 av.oz. ; gum arabic, 
1 av.oz. ; boiling water, 64 fl.oz. ; car- 
bolic acid, 1 fl.dr. 

PASTES 

A peculiar property of dextrine has 
been brought to light, it seems, by Mr. 
F. Edel, which is that when dissolved 
in water in a certain ratio, and at a 
limited temperature, it will yield a gelat- 
inous paste instead of a mucilage. This 
fact was ascertained after considerable 
experimenting and reference to the patent 
on a certain well-known commercial brand 
of paste denominated " library paste.*’ and 
when is considered one exceedingly well 
adapted for mounting photographs. The 
writer, who describes his experiments in 
a paper published in the American Drug- 
gist, maintains that neither flour, starch, 
nor gelatine pastes, nor those containing 
both starch and gelatine, are suitable as 
mounting agents, owing either to their 
tendency to strike through thin paper, 
or to the lack of adhesiveness. This dlffi- 
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culty appears to have been overcome by 
several manufacturers In their pastes ad- 
vertised ix> pliotographers, and Mr, Edel 
has solved the riddle. Aside from correct 
pi-oportions, two thir^gs have to be ob- 
served : not all kinds of dexti-ine are suit- 
able, and the best white makes must be 
experimented with, and the temperature 
at which solution is effected must not 
exceed 160° F. The following provisional 
formula is presented, which, however, may 
possibly bear improvement ; at least, more 
of the volatile oils may be required, which 
arc added not only to disguise the odor 
of the dextrine, but to act as preserva- 
tives : 

1. — White dextrine (5 lb. or), 5% lb.; 
water, at 160® F.. 1 gal. ; oil of winter- 
green, 30 min. ; oil of clove, 30 min. Dis- 
solve the dextrine in the water ; after 
cooling, add the oils, pour into suitable 
bottles, cork, and then put In a cool place. 
In from 1 to 2 weeks the solution will 
have congealed. However, this “ ripen- 
ing " process may be expedited by expos- 
ing the bottles in an ice chamber to a 
•temperature of about 40®. Formaldehyde 
as a preservative, in this instance, seems 
to be contraindicated, on account of its 
interference with the congealing process. 
This latter, the author is inclined to 
think, is the result of molecular changes 
in the dextrine, since after the solution 
once has set it may be liquefied in a 
water bath any number of times, and 
gelation will take place again within less 
than 24 hours. As little as 4 lb. of dex- 
trine to 1 gal. of water may successfully 
be used, if desired. The author points 
out that the best-known of this class of 
library pastes Is broadly covered by a 
patent but he naturally asks, how a pat- 
ent on a solution of dextrine in water can 
hold. 

2. — Take 1 qt. of water and dissolve 
in it 1 teaspoonful of pure powdered 
alum. Stir into this ' enough flour to 
make' a thick cream. Break up every lit- 
tle lump of flour until the mixture is 
smooth. Stir In next 1 teaspoonful of 
powdered rosin. Now pour in 1 cupful 
of boiling water. Stir it all welt When 
the mixture^ has thickened for cooUng 

the boUIng^water pour into an earthen 
vessel, cbrer Jt up, and keep ft in a cool 
place ; add a few drops of oil of cloves. 
Whenever you want to use any portion 
of it, take what you need and soften it 
with a little warm water. This will give 
you a perfect paste, clean, wholesome, 
and lasting. You will be surprised how 
little waste you will have. Should you 
need larger quantittes, in crease the pro- 


(Pastes) 


portions in proper ratio, doubling or treb- 
ling each ingredient, according to the 
magnitude of the business requiring it. — 

3. — A solution of 2 Vi oz. of gum arable 
in 2 qt. of warm water Is thickened to 
a paste with wheat flour ; to this Is added 
a solution of alum and sugar of lead, 
1% oz. each, in water; the mixture Is 
heated, and stirred about to boil, and Is 
then cooled. It may be thinned, if neces- 
sary, with a gum solution. 

4. — Flour, 4 oz. ; powdered alum, % 
oz. ; water. 1 qt, ; oil of cloves, 20 drops ; 
salicylic acid, 20 grams ; alcohol, 2 dr. 
Mix the flour and alum, and sift ; add 
water slowly until a i>erfectly smooth 
mixture results. Then cook over a steady 
fire or flame until the paste is made. As 
it is cooling ^add the clove oil and salicylic 
acid, dissolved in the alcohol. Bottle in 
wide-mouthed bottles of 3 or 4 oz. each, 
cork well, and keep in a cool, dry place. 

5. — Wheat flour, 8 oz. ; alum and borax, 
of each, H oz. ; boric acid and oil of sas- 
safras, of each 1-16 oz. Mix in a granite- 
ware dish, using a square redwood paddle. 
Add all at once cold water. 

6. Wheat flour, 10 oz, ; rice flour, S 
oz. ; tragacanih, 2 oz. ; water, 6 pt. Make 
a paste with the tragacanth and part of 
the water ; make another, by the aid of 
heat, of the flours and water, and mix. 

7. — Wheat flour, 1 lb. ; water, 2 pt ; 
nitric acid, Vi oz. ; boric acid. 40 grams ; 
oil of doves, 20 min. Mix the flour, boric 
acid and water, and strain; add the nitric 
acid, apply heat, and stir until the mix- 
ture thickens ; when nearly cold add the 
oil of cloves. This paste will remain 
sweet until all used, and water may be 
added as it evaporates. 

8. — Tragacanth, powdered, 2 parts ; 
white dextrine, 1 part ; wheat flour, 6 
parts ; glycerine, 1 part ; cold water, 4 
parts ; boiling water, 40 parts. Over the 
tragacanth pour 16 parts of water in act- 
ive ebullition, stirring it well, and set 
aside In a moderately warm place. Mix 
the wheat flour and the dextrine with the 
cold water, stTrring thoroughly, and add 
the mixture to the tragacanth. Pour the 
batter thus formed Into the rest of the 
boiling water (24 parts), stirring con- 
stantly while doing; add to the glycer- 
ine about Vi of 1 part of saUcylic acid 
(or sufficient of the substance to const!' 
tute about V4 of 1% of the whole batch 
of paste), and pour the mixture Into the 
boiling paste, end under constant stirring 
cook for 4 or 5 minutes. Remove from 
the fire and pour Into a receptable for 
preserving ; cover with a piece of bladder 

, or oilskin, and tie down. When required 
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for use, take out a£ much as needed, and 
tie up again. In this way the paste will 
keep sweet for a long time. It Is white, 
odorless (or with a faint, agreeable odor), 
and is a wonderful sticker, where paper 
or cloth only is concerned. The addition 
of 2 parts of gum arable and 3 more 
parts of glycerine (4 parts In all) con- 
verts the product Into an unrivaled label 
paste for glass. The aulKtitutlon of good 
glue or Isinglass for giirn arable, and the 
addition of 8 parts of sugar, makes an 
all-round paste for use on wood, leather, 
metal, etc. 

9. — Gum arable, 100 parts; starch, 75 
parts ; white sugar, 21 parts ; camphor, 

4 parts. Dissolve the gum arable in a 
little water; dissolve the starch also in 
a little water; mix the whole, add the 
sugar and camphor, put on the water 
bath, and boll until a paste is formed, 
but rather thin, because cooling will 
thicken it. 

10. — Starch, 2 dr, t sugar, 1 oz. ; aca- 
cia, 2 dr. ; water, sufficient. Dissolve the 
gum, add the sugar, and boll until the 
starch Is cooked. 

11. — Take 4 oz. of common gelatine, in 
small pieces, and steep it in 16 oz. of 
water until it becomes soft ; then by the 
aid of the heat of a water bath dissolve 
it, and while still hot pour Into a mixture 
of 2 lb. of good flour paste and l pt. of 
water. Heat the whole to boiling, and 
when thickened remove from the Are; 
while cooling, add 8 dr. of silicate of 
r,(Mia and stir into the mixture with a 
wooden spatula. This preparation will 
keep good for an indefinite period, and 
is very adhesive. The addition of 2 dr. 
of oil of cloves Is an improvement 

12. — The following, from Dingler’s 
Journal, is highly recommended : Let 4 
parts by weight of glue soften in 15 parts 
of cold water for 15 hours, after which 
the mixture is heated until clear; add 
65 parts of boiling water. In another 
vessel stir 30 parts of starch paste in 20 
parts of water. Into this the glue solu- | 
tion is poured. Sdr well, and on cooling 
add 10 drops of carbolic acid. 

13. — Mix 1 Ib. of rye flour in lukewarm 
water, to which has been added I tea- 
spoonful of pulverized alum ; stir until 
free of lumps. Boll In the regular way 
or slowly pour on boiling water, atlrrli^ 
an the time, until the paste becomes stiff. 
When cold add a full H lb. of common 
strained honey (regular bee honey, no 
patent mixture) ; mix well. In labeling, 
always, piste Die tin (or other work) and 
apply the label. 

14. — To Preierve Paste and Murungc.— 
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At the Konigliche Lehranstalt fur Obst. 
und Weinbau, at Gelsenheim, recently, a 
series of experiments were undertaken to 
determine which, if any, of the ordinary 
additions to pastes and mucilages for bot- 
tle labels prevented fermentation, with- 
out injuring the adhesive qualities of the 
paste. Among the anti-ferments under 
observation were salicylic acid, boracic 
acid, thymol, oil of cloves, etc. With- 
out going into minutiae, it was found that 
dextrine, impregnated with from 0.3 to 
0.5% of thymol, produced a paste that 
has thus far proved all that could be 
desired. 

Special Uses and Special Materials. 

1. — Artists’ and Architects ’. — Boil white 
paper in water for 5 hours, then pour off 
the water and pound the pulp in a mor- 
tar ; pass it through a sieve, and mix with 
some glim water or isinglass glue. It is 
used in modeling by artists and archi- 
tects, 

2. — BUl-Sticktnp Paste. — ^Take flour, 25 
lb. ; alum, in powder, H lb. ; boiling 
water, sufficient quantity. This paste will 
not very long resist the action of wet 

I weather, but may be made to do so by 
giving the bill, after .sticking it, a wash 
of soap water, sugar of lead solution, or 
a solution of crude iac in naphtha. 

, 3 . — Cloth, Paste for.— Use rye-flour 
paste, adding to it about H tbe weight 
of the flour of good glue. As the paste 
is for immediate use, there is no need 
of adding alum gum dextrine, or any 
preservative, 

A— Envelope Gum.—a.—'Fhe gum used 
by the United States Government on post- 
age stamps is probably one of the best 
that could be used, not only for envelopes,- 
but for labels as well. It will stick to 
almost any surface. Its composition Is 
said to be the following: Gum arable, 1 
part ; starch, 1 part ; sugar. 4 parts ; 
water, sufficient to give the desired con- 
sistency. The gum arable is first dis- 
solved in some water, the sugar added, 

' then the starch, after which the mixture 
Is boi|ed for a few minutes in order to 
dissolve the starch, after which It is 
thinned down to the desired consistency. 
Cheaper envelope gums can be made by 
substituting dextrine for the gum arable, 
glucose for the sugar, and adding boric 
acid to preserve and help stiffen It 

b. — Chromic acid, 2% parts; stronger 
ammonia, 15 parts; sulphuric acid, Vt 
part ; cuprammonium solution, 30 parts ; 
fine white paper, 4 parts. 

c. — Isinglass, a sufficient quantity; 
acetic acid, 1 part; water, 7 parts. Dia- 
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solve sufficient isinglass in the mixture 
of acetic acid and water to make a thin 
mucilage. One of the solutions is ap- 
plied to the surface of the envelope and 
the other to the flap. The parts are then 
fastened together, when the union is so 
film as to resist acids, alcohol, hot or 
cold water and steam. The chromic acid 
form with the isinglass a combination 
insoluble in water. 

5. — Gummed Paper. — ^Two kinds of 
gum solutions may be used for the man- 
ufacture of this paper, one of which gives 
a firmer adhesion than the other. — Paper 
Digest. The first solution is obtained as 
follows : Arabic gmn, 1 kgm. ; cold 
water, 1 kgm. The second solution re- 
quires : Arabic giun, 1 kgm. ; cold water, 
3 kgm. ; honey, 100 grams ; glycerine, 100 
grams. When the solution is ready (for 
the production of which no warm water 
must be used, as in that case the paper 
prepared with it would get wrinkled), it 
is pressed through flannel before using, 
and spread over the paper by means of 
a good bath sponge. As underlayer, a 
smooth, straight piece of pasteboard is 
used ; then the gummed paper, with the 
gummed side up, is laid upon another 
piece of thin pasteboard, or in a drying 
frame, If preferred, and slowly allowed 
to dry. 

6. — Japanese Ccmenf.— Mix the best 
powdered rice with a little cold water, 
gradually add boiling water until a proper 
consistency is acquired, being particularly 
careful to keep it well stirred all the 
time ; boil for 1 minute In a clean sauce- 
pan or earthen pipkin. This glue is beau- 
tifully white, and almost transparent, for 
which reason it is well adapted for fancy 
paperwork, which requires a strong and 
colorless cement. 

7. — -Machine for Pasting and Folding, 
Paste for. — Pour parts, by weight, of 
glue, are allowed to soften in 15 parts 
of cold water for some hours, and then 
moderately heated until the solution be- 
comes quite clear; 65 parts of boiling 
water are now added, t^th stirring. In. 
another vessel ^ parts of starch paste 
ai% stirred up with 20 parts of cold water 
so that a thin, milky fluid is obtained, 
without lumps. Into this the boiling glue 

•solution is poured, with constant stir- 
ring, and the whole Is at the boiling 
temperature. After cooling, 10 drops of 
carbolic acid are added to the paste. This 
paste is ci extraordinary adh^ve power, 
and may be used for leather, cardboard, 
etc., as well as for paper. The paste In 
tbo reporvoir should be kept from the air 
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as much as possible, to avoid loss of water 
by evaporaUon. 

8. — Matrix, Paste for , — A correspon- 
dent once wrote : “After considerable ex- 
periment, 1 have succeeded in making a 
paste for matrixes that gives us from 40 
to 80 casts, average perhaps 60 to each 
matrix. I use 2 oz. of French gelatine, 
dissolved in vinegar, then add to this 1 
02 . of alum and 1 qt. of hot water. In 
a separate vessel dissolve 1 lb. of starch 
in cold water. Then bring the water in 
which the gelatine and alum is dissolved 
to the boiling point, and gradually stir 
in the dissolved starch, stirring all the 
time, to prevent lumps. Boil half an 
hour, stirring all the time; when cold, 
to a pint of paste add water and 1 oz. 
of Spanish white to make matrix ; use 
enough water to the paste so as to spread 
well.” 

9 . — Paper Bags and Paper Pads. — a. — 
Glue, 200 i>arts ; glycerine, 50 parts : 
syrupy glucose, 10 parts ; tannin, 1 part. 
Cover the glue with cold water, and let 
stand overnight. In the morning pour 
off the superfluous water, throw the glue 
on muslin, and manipulate so as to get 
rid of as much moisture as possible, then 
put in a water bath and melt Add the 
glycerine and syrup, and stir well in. 
Finally, dissolve the tannin In the small- 
est quantity of water possible, and add. 
This mixture miist be used hot. 

b. — Best gum arable, 1 part; simple 
syrup, 5 parts ; rice starch, 1 part ; boil- 
ing water, sufficient. Dissolve the gum 
arable in just enough water to dissolve it 
Pour on the starch enough water to make 
a thick, pasty mass, then mix In the gum 
solution, and boil until the starch gelat- 
inizes. 

c. — The following is very tenacious, and 
may be used wherever a paste Is needed 
around the shop or laboratory: Gela- 
tine, best hard, 2 parts ; arrowroot, 10 
parts ; alcohol, 8 to 10 parts ; water, suf- 
ficient to make 100 parts. With a por- 
tion of the water make the arrowroot 
Into a thick paste. Soak the gelatine 
overnight in the residue of the water, then 
put the vessel on a water bath and heat 
until the j^latlne is completely dissolved. 
Now add the arrowroot paste under brisk 
and constant stirring, and let boll until 
the arrowroot gelatinizes. Remove from 
the fire, let cool down somewhat, add the 
alcohol, and stir until cold. 

10. — Paper on Glass, for Ornamental 
Pwrposes.-’-a . — Best selected gum arable, 
4 parts; powdered tra^canth, 1 part; 
glycerine, 2 id 3 parts; distilled water, 
32 parts. Dissolve the gum arable in a 
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part of the water, and the tragacanth in 
the remainder ; mix the solutions and stir 
in the glycerine. 

b. — Add to 3 parts of wheat starch 24 
to 30 parts of cold water, stir together to 
a homogeneous mass of about the thick- 
ness of syrup. Pour over this, with con- 
stant stirring, boiling water until the 
paste is of the required consistency. Stir 
until partly cold. Take a portion of the 
paste and add to it 6 to 15% of liquefied 
Venice turpentine, rub together until a 
kind of emulsion is formed, then mix the 
whole together and work thoroughly. 

11. — Paper Boxes. — Chloral hydrate, 5 
parts; white gelatine, 8 parts; gum ara- : 
hie, 2 parts ; boiling water, 30 parts. Mix I 
the chloral, gelatine and gum arabic in 

a porcelain container, pour the boiling 
water over the mixture, and let stand 
for 1 day, giving it a vigorous stirring 
several times during the day. In cold 
weather this is apt to get hard and stiff, 
but this may be obviated by standing the 
container in warm water for a few min- 
utes. This paste adheres to any surface 
whatever. 

12. — Paper Hangerx' Paste. — a. — It is 
believed that paper hangers' paste, as 
well as a paste for general purposes, is 
simply wheat or rye flour, beaten In cold 
water to perfect smoothness, and the 
whole just brought to a boil while being 
constantly stirred to prevent burning. A 
little creosote or carbolic acid will make 
it keep much better. Any addition to this 
paste falls to improve it. 

b. — A painters’ magazine gives the fol- 
lowing ; Put 3 pt. or 1 qt. of water, as 
hot as you can bear your hand in, into 
a pail ; add 1 tablespoonful of pulverized 
alum. Sift flour Into the pail, stirring 
with the hand. Beat until the paste is 
so thick that you cannot beat it any 
longer, and It has about the consistency 
of dough. Next, pour in boiling water 
until the paste begins to turn, or cook. 
Then stop pouring In the water, but stir 
until the paste is cooked. Paste cooked 
too much won’t hang, hence it is neces- 
sary to stop pouring in the water at the 
turning point Level the paste off and 
pour water on top of it to keep It from 
^klng. Let !t stand overnight, and in 
the morning U can cut in pieces, which 
may be wrapped in strong paper and can 
>’led in a grip. To use, simply thin with 
water. Thick paste like this will, before 
It is thinned, keep for months. 

13.— Postofle Stamp ifucUage . — a. — 
Gum dextrine, 2 parts; water, 5 parts; 
acetic acid, 1 part. Dissolve by aid of 
ueat, and add l.'part of 90% alcohol, 
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ta. — Dissolve 1 lb. of gum dextrine In 
1 pt. of boiling water, strain through flan- 
nel, and add 2 oz. of acetic acid. When 
nearly cold add 4 oz. of alcohol, stir con- 
stantly, and finally enough warm water 
to make 1 qt. 

H. — Powder Paste. — Some years ago a 
patent was granted for an adhesive paste 
consisting of a compound containing flour, 
starch, or other farinaceous substance, 
with an alkali, preferably caustic soda or 
caustic potash, or some other strongly 
alkaline substance. If the flour be mixed 
with any of these substances in the form 
of powder, in the proper proportions, they 
form a compound which, when mixed 
with water, will soon assume the consist- 
ency of a paste, and will become soluble 
in water. The action of the alkali on 
the flour bursts the starch cells and di- 
gests or dissolves it, increasing its bulk 
and reducing it to a paste, which may be 
thinned by the addition of water, or thick- 
ened by the addition of more of the alkali 
and flour. These compounds are sold as 
powders, to be mixed with water by the 
user. 

a. — The following formula has been 
given : Flour, 84 parts ; caustic soda, pul- 
verized, 8 parts. In place of the caustic 
soda pulverized caustic potash may he 
used. Other forms of alkali, such as 
strong soda ash, may also be used, but 
the quantity must be considerably in- 
creased until sufiicient to digest the flour. 
It is preferably best to employ caustic 
soda. 

b. — A formula said to answer better pr 
all purposes is the following modification 
of the above; Flour, starch, or other 
farinaceous substance, 84 parts ; pulver- 
ized caustic soda, or potash, 8 parts ; am- 
monium sulphate, 8 parts. To apply it to 
use. add to it a little water. The am- 
monium sulphate is used as a neutrallz- 

I ing agent, and counteracts the strong ef- 
fects of the caustic soda on colored or 
tinted papers. 

15. — Scrap Books. — Rice starch, 1 ok. ; 
gelatine, 3 dr. ; water, ^ pt. ; heat, with 
constant stirring, until the milky liquid 
becomes thick and glassy, when the paste 
is ready. Keep the paste in a tight bot- 
tle, with a few drops of clove oil 

16. — Get 1 lb. of rye flour, put 
It In a basin, and pour enough boiling 
water over it to make a stiff paste. It 
must be made almost as stiff as ordinary 
dou^ for puddings, but not quite. Stir, 
and beat up well with a sUck for 3 or 4 
minutes ; then cover up, and put by for 
2 days before using, when it will be mu^ 
softer, and stick better. Spread thinly 
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and evenly on back of skin with a stiff 
brush or pad ; this will ■ stick firmly, and 
win not crack. 

17. — Stereotypers‘ Paste, — a. — Flour, 5 
oz. ; white star^, 7 oz. ; powdered alum, 
1 large tablespoonful ; water, 4 qt. Put 
the flour, starch and alum into a sauce- 
pan, and mix with a little of the water, 
cold, until the whole becomes of the con- 
sistency of thick cream. Then gradually 
add the remainder of the water, which 
must be boiling, stirring well meanwhile 
to prevent lumps. Put the mixture over 
the fire, and stir until it bolls ; then let 
it stand imtil quite cold, when it should 
look like jelly. When you are ready for 
work add Spanish whiting, the mixture 
not to be too stiff to spread readily with 
the paste brush. Put through a fine wire 
sieve with a stiff brush, and it is ready 
for use. 

b. — Mix together with the hands, until 
ali lumps are dissolved, 6V4 lb. of Oswego 
starch and Lb. of wheat flour in 6 
gal. of water. Then add 12 oz. of com- 
mon glue which has been previously dis- 
solved in 2 qt. of water, and 2 oz. of pow- 
dered alum. Cook until the mixture boils 
thick. When cold, take out a quantity 
sufficient for the day’s use and add ^ 
Its bulk of pulverized whiting. The whit- 
ing should be thoroughly incorporated 
with the paste, and the resultant mass 
forced through a sieve having about 20 
meshes to the inch. The whiting should 
be freed from grit 

18. — Tinfoil, Fastening Paper upon, 
— Make a paste by dissolving rye flour in 
a solution of caustic soda, dilute with 
water, stirring all the time ; add to this 
paste Venetian turpentine, a few drops 
for each H lb. of flour. Adheres firmly 
to all metals, tinfoil, glass, etc. 

Ifl.—rtesue Paper.— (a) Pulverized 
gum arable, 2 oz. ; white sugar, ^ oz. ; 
boiling watw, 3 fl.oz. (b) Common laun- 
dry starch, 1% oz. ; dold water 3 fl.oz. ; 
make into a batter, and pour into 32 fl.Dz. 
of boiling water. Mix (a) with (b) and 
keep in a wide-mouthed bottle. 

20. — Trunkmakers* Paste. — ^To 32 iKirts 
of sifted wheat flour add 2 parts of rosin 
and 1 part of alum, both finely powdered, 
and mix well together. Now add a lit- 
tle at a time, and under constant stirring, 
enough soft (distilled or rain) water to 
make a paste about the consistency of 
cream. Set the vessel in the water bath, 
and boll for a few minutes, or until the 
liquid gets thick enough to hold the spoon 
uprii^t when it is placed so. It is now 
done, ai0 i%a(fy for use. 
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PU’^TY 

Putty may be considered as a cement. 
It is prepared by mixing fine whiting with 
linseed oil or Ilnseed-oll varnish, the lat- 
ter drying more quickly. The whiting 
should be passed through a sieve, the 
meshes being 42 threa<te to the inch. It 
should be dry before sifting, and be thor- 
oughly incorporated with the oil, a tedious 
operation. Keep in oiled paper or un- 
der water. White lead is sometimes mixed 
with the putty. Color, If desired, with 
dry colors. 

In the mixing of putty, use a stiff putty 
knife, and mix a large quantity at one 
time, as it improves with age. Pound 
your putty on the mixing block to expel 
the accumulated moisture that might be 
in the putty, also to make it tough and 
elastic. When you are pounding the putty 
add more dry pigment, if needed, as the 
more pigment you use the better the putty 
will be : but care should be taken not to 
use too much dry pigment, making your 
putty too dry. After mixing, put it in 
a clean can, and cover with clean water, 
for future use. A good putty knife for 
puttying gears may be made out of an 
old ^-Inch wide spatula, cut off about 
3 inches from the end of the ferrule. 

To ^ften Putty that has become hard, 
break the putty up in as smalt pieces 
as possible, put in an Iron kettle with 
enough water to cover it, add a little raw 
linseed oil, and let it boil, and stir well 
while hot. The putty will readily ab- 
sorb the oil ; pour off the water, and when 
cool work it into shape, and it will be 
found good as new. This process Is rec- 
ommended by a large paint concern. 

1. — Keg white lead, H lb. ; dry white 
lead. % lb. ; pale Japan, 3 oz. ; quick rub- 
bing varnish, 3 oz. Quicken up with 
Reno’s raw or burnt umber, keystone 
filler, or dry lampblack. 

2. — Dry white lead, % part ; keg white 
lead, % part ; mixed rough stuff, % part : 
rubbing varnish, % part; pale Japan, Vt 
part ; turpentine, 14 part. 

3. — Black Putty for Irons. — Dty lamp- 
black, 3 parts ; dry white lead, 1 part ; 
dry keystone filler, 1 part; rubbing var- 
nish and japan, half and half. 

4. — Black Putty for Hearse BuUders.^ 
Dry white lead, 2 parts ; keg white lead. 
2 parts ; dry lampblack, 1 part ; dry key- 
stone filler, 1 part; rubbing varnish, 2-3 
part; japan, 1-3 part Take black velvet 
or plush, and unravel it so as to secure 
the short fibers of the material, which, 
when mixed with the putty iii ^ same 
manner as hair Is mixed with mortar, will 
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bind It firmly together, and no jar of 
the vehicle will cause It to crack and fiy 
out. This putty is excellent for bedding 
the glasses ^ hearses, and is used by 
most all of ‘the hearse builders In prefer- 
ence to any other. 

5. — Extra Rapid Patty. — Dry white 
lead, 3 parts ; jai^n, 2 parts ; drying oil, 
1 part. If too thin, add more lead- This 
putty will harden very rapidly, and dries 
without any shrinkage, tack or softness. 

6. — FrcTtch Ptrfty.— a.— Ruban pre- 
pares this substance by boiling 7 parts of 
linseed oil with 4 parts of brown umber 
for 2 hours ; 5% parts of chalk and 11 
parts of white lead are then added, and 
the whole well mixed. This putty is very 
durable, and adheres well to wood, even 
though not previously painted. 

b, — Gum arable, 1 part ; water, 2 parts ' 
potato starch, 4 parts. 

7. — Glazing Putty.— Keg white lead 
mixed with japan, 2 parts ; rubbing var- 
nish, 1 part ; turpentine, 1 part ; add a 
little dry color the same as the job is 
to be when painted. Make the paint a 
stiff paste or soft putty, the same as the 
job they are used on, by using consistency, 
and with a stiff brush spread this on the 
body and running parts. 

S.— Infusorial Earth Putty.—'Wstshed 
infusorial earth (kieselguhr), 10 parts; 
litharge, 8 parts ; slaked lime, 5 parts ; 
boiled linseed oil, 6 parts; red lead, 1 
part; zinc white, 1 part. This putty, in 
a few months, becomes as hard as fine- 
grained sandstone, and can be employed 
advantageously as a filling cement for 
stone. 

0 . — Oil Putty, White. — a. — Very fine 
dry whiting, 3 parts; keg white lead, 1 
part; boiled oil, and a little litharge to 
make it dry hard. 

b. — Keg white lead, 3 parts ; dry white 
lead, 2 parts ; dry bolted whiting, 1 part ; 
japan and boiled oil, half and half. 

10.— ^o/t Pufty.— a.— WhiUng, 10 lb.; 
white lead, 1 lb, ; mix with the necessary 
<iuantity of boiled linseed oil, adding to 
it % gill of the best olive oil. The last 
prevents the white lead from hardening, 
and preserves the putty in a state suffi- 
ciently soft to adhere at all times, and 
^ot, by getting hard and cracking off, 
suffering Uie wet to enter, as is often the 
case with ordinary hard putty. 

b. — A very strong putty is made of 
wiled oil and whiting, for exposed situa- 
Uons, as skylights, but is not ad^ted for 
keeping; it gets too hard. 

c. —- Putty for good inside work is im- 
proved by adding white lead. 

Another putty which requires to be 


(Putty) 


made as wanted (as it gets hard almost 
immediately) is composed of red lead In 
powder, mixed with boiled oil and turpen- 
tine varnish, and Is used for fronts of 
houses, or any place requiring a hard 
putty. 

e, — Some manufacturers prepare an oil 
for th epurpose of melting 20 lb. of rosin 
and mixing it with 90 lb. of linseed oil, 
the rosin being used for economy’s sake, 

f. — For some purposes a drying oil may 
be used with the whiting. This is made 
by mixing 1 gal. of linseed oil, 12 oz, of 
litharge, 1 oz. of sugar of lead, and 1 oz. 
of white vitriol ; simmer for some time, 
allow to cool, and when settled draw it 
off. 

11. — Wax Putty. — Fuse together 4 lb. 
of yellow wax, 2 lb. of tallow, 1 lb. of oil 
of turpentine and 6 lb. of Venice tur- 
pentine. 

12. — White Putty. — a.— Dry white lead, 
3 parts : keg white lead, 1 part ; rubbing 
varnish and japan, half and half. 

b. — Keg white lead, 4 parts ; dry white 
lead, 1 part ; vamish and japan gold size, 
half and half. 

c. — Dry white lead, % part ; pulverized 
soapstone, part ; dry oxide of zinc, % 
part ; dry white stone ocher, % part ; 
white rubbing varnish, % part; white 
japan, % part ; turpentine, % part. 

d. — Dry white lead, 2 parts ; keg white 
lead, 1 part ; rubbing vamish and japan, 
half and half. 

e. — Dry 'white lead, mixed with half 
rubbing varnish and half japan. 

Wood Patty. 

There are a great number of wood pu^ 
ties. They serve for filling up the faults 
or gaps In wood that has been thoroughly 
dried. Suitable coloring matter should 
be added to them to make them corre- 
spond in color to the wood. 

1. — Floors. — Lithaige, 1 part ; plaster 
of Paris, 2 parts ; glue, 1 part ; water, & 
parts ; cement, 4 parts ; sav^usC 2 parts ; 
casein, 5 parts ; water, 3 parts ; am- 
monia, 3 parts ; burned lime, 3 parts. 

2. — Floors of Soft Wood, Intended to 
be Washed. — a. — Casein, by weight, 500 
parts ; water, by weight, 4,000 parts ; 
spirit of sal amm< 2 niac, by weight, 500 
parts ; burnt lime, by weight, 250 parts. 

b.—^lue, 2 parts ; water, 14 parts ; 
cement, lime, 5 parts ; sawdust, 3 to 4 
parts. Both the above must be prepared 
immediately before use. 

3. — Floors to be Varnished, — Glue, 2 
parts ; water, 14 parts ; gypsum, 5 parts ; 
yellow ocher, 2 to 4 parts. 

4. ^-43ypsuni , — This putty is only 
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for vei^ ordinary Woodwork. • It is com- 
posed of burnt gypsum, stirred with glue 
water. It must be used at once, as it 
hardens very rapidly. 

, 5- — Lime. — Rye flour, 10 parts ; slaked 
lime, 5 parts ; linseed -oil vamish, 5 parts ; 
umber, q. s. to color. 

tt. — Smcdus/ 0(7 Putty. — Vei-y fine saw- 
dust is made Into a paste by moistening 
with linseetl-oil varnish and long knead- 
ing. The mass is very plastic. 

7. — Sawdust Glue Putty. — Water, 20 
parts ; glue, 1 part : fine sawdust, as I'e- 
quired. Completely dissolve the glue by 
IwIIing in water ; pour the sawdust, in a 
thin stream, into the liquid, which is 
kept in constant motion by stirring. 

ADHESIVES FOR SPECIAL PUR- 
POSES 

BflOKBINDERS' AND STATIONERS’ 
GLUE AND PASTE 

L — Use best carpenters', or white glue, 
to which, after soaking and heating, add 
1-20 its weight of glycerine. 

2. — L^ner publishes the following for- 
mula for making a liquid paste or glue 
from starch and acid ; Place 5 lb. of po- 
tato starch in 6. lb. of water, and add 
H lb. of pure nitric acid. Keep It in a 
warm place, stirring frequently for 48 
hours. Then boil the mixture until it 
forms a thick and translucent substance. 
Dilute with water, if necessary, and filter 
through a thick cloth. At the same time 
another paste is made from sugar and 
gum arable. Dissolve 5 lb. of gum arable 
and 1 lb of sugar in 5 lb. of water, and 
add I oz. of nitric acid, and heat to boil- 
ing. Then mix the above with the starch 
paste. The resultant paste is liquid, does 
not mold, and dries on paper with a gloss. 
It is useful for labels, drappers, and fine 
bookbinders’ use. 

3. — Cloth Books, etc. — (a) White glue, 
4 oz. ; cold water, 8 fl.oz. Soak glue 4 
hours in the cold water, then dissolve 
in a gluepbt (b) Com starch, 4 oz. ; cold 
water, 8 fl.oz. ; mix, and pour into Ifi 
fl.oz. of boiling water. Mix (a) with <b) 
and gently heat for about 10 minutes. If 
wanted elastic, add 4 fl.oz. of glycerine. 

4. — Paper {Parchment). — a, — Mix or- 
dinary glue with about ^ of potassium 
or ammonium bichromate, in the dark. 
This may be used on the paper, and after 
exposure to l^t becomes i>erfectly in- 
solubfe in boiling water. This glue has 
bwii very largely used in Germany for 
iofning the parchment paper envelopes of 
pea saumges. The strips of paper Joined 
by thia are drie<) quickly and exposed 
to light flRl the glue changes to a Iwown- 
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ish color ; they are then boiled with water 
containing about 3% of alum till all the 
excess of alkaline bichromate is extracted, 
and then washed in water and dried. 

b.— White glue, 20 parts; dilute acetic 
acid, 40 parts ; potassium bichromate, 1 
pai-t. Soak the glue In water 12 hours, 
and then dissolve In a water bath ; add 
to thi,s the aqueous solution of the bichro- 
mate. It must be done in the dark, as 
dry or sunlight will make the mixture 
insoluble. This may also be used as :i 
putty for glass. 

5. — Tablets and Pads, — a. — Good, clear 
cabinet glue, 4 oz. ; acetic acid, 3 fl.oz. ; 
water, 2 fl.oz, ; glycerine, % fl.oz. ; aniline 
(any color preferred), q, s. Place the 
glue, acetic acid and water in a wlde- 
monthed bottle or jar, set in a warm 
place, and stir occasionally until the glue 
is dissolved. If needed at once, the proc- 
ess may be hastened by dissolving the 
glue by means of a water bath Add 
the glycerine and enough of a solution 
of anilitte, in water, to give the desired 
color. Should the glue become too thick, 
add a little water till the proper con- 
sistency is restored. This preparation has 
the advantage of being easily made, and 
is always ready for use. 

b. — For 50 lb. of the best glue (dry) 
take 9 lb. of glycerine. Soak the glue 
for 10 minutes, heat to solution, and add 
the glycerine. If too thick, add water. 
Coloor with aniline, 

c. — A good liquid glue, without acid, 
may be prepared as follows : Slaked lime, 
40 parts ; sugar, GO parts ; water, 180 
parts ; glue, fiO parts. Dissolve the lime 
and sugar in the water, heated to 75“ 
C. : then introduce the glue, and after 
allowing to swell, again apply heat until 
dtssolv^. 

d. — Brown glue. No. 2, 2 lb. ; sotlium 
carbonate, 11 oz. ; water, pt. ; oil of 
clove, 160 min. Dissolve the soda in the 
water, pour the solution over the dry 
glue, let stand overnight, or till thor- 
oughly soaked and swelled, then heat 
carefully on a water bath until dissolved. 
When nearly cold stir in the oil of clove. 
By using a white glue, a finer article, 
fit for fancy work, may be made. 

e. — Glue, 4 lb. ; glycerine, 2 lb. ; lin- 
seed oil, % lb. ; sugar. ’4 lb. ; aniline 
dyes, q, s. to color. The glue Is soft- 
ened by soaking It In a little cold water, 
then dissolved, together with the sugar, 
in the glycerine, by aid of heat over a 
water bath. To this the dyes are added, 
after which the oil Is well stirred In. H 
is used hot. Another composition of a 
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somewhat similar nature Is prepared as 
follows : Glue, 1 lb. ; glycerine, 4 oz. ; 
glucose syrup, about 2 'tablespoonfuls; 
tannin, MO oz, Give the compositions an 
hour or more in which to dry, or set, be- 
fore cutting or handling the pads. 

f. — Best glue, 5 oz. ; water, I oz. ; cal- 
cium chloride, I 02 . Dissolve the calcium 
chloride In the water, add the glue, mao 
crate until it is thoroughly softened, and 
then apply heat until completely dis- 
solved. This is known as “syndeticon," 
and, like the preceding formulas, is a 
liquid glue, 

g. —TahkHnq Pres*.— A screw press, 
with a piece of smooth board on the bot- 
tom and a block above, to clamp and hold 
the paper, answers very well as a tablet- 
ing press. After the paper is squared 
up, and alt edges even, place In the press 
and fasten securely. Apply tabletlng glue 
to the top edges by means of a flat bristle 
brush. Allow to remain in the press until 
glue is dry. Printing to be tableted 
should be permittfti to dry thoroughly at 
least 12 hours before being placed in 
the tabletlng press, otherwise it will "set 
off” — that Is. partially transfer the Im- 
pressions, and soil the backs of the sheets. 


FIREPR(X>F ADHESIVES 

1. — Iron filings, 100 parts ; hydraulic 
lime, 20 parts ; quartz sand, 25 parts ,‘ 
sal ammoniac, 3 parts. There are formed 
Into a paste with vinegar, and thqn ap- 
plied. The cemenf is left to dry slowly 
before heating. 

2. — Iron filings, 180 parts; lime. 45 
parts ; common salt, 8 parts. These are 
worked into a paste with strong vinegar. 
The cement must be perfectly dry before 
being heated. By heating it becomes stone 
bard. 


3. — Linseed or almond meal, mixed to 
a paste with milk, lime water, or standi 
paste; resists a temperature of 500*^ F. 

(280* e.). 

4. — Clay is puddled with water, and to 
d Is added the greatest possible quantity 

sand which has been passed through 
3 hair sieve ; the whole is worked up in 
the hands, and applied in coats more or 
‘ess thick on vessels needing protection 
‘rom the direct action of fire. 


o.— sifted manganese peroxide, 1 ps 
pulverized zinc white, I part; sufflci 
^mmerclal soluble gla^ to form a t 
Mste. To be used immediately. Beooi 
jery hard, and presents a complete 
si8^n<y to red heat and boiling watei 
. * coating for gla^ vessels, 
protect them from injury during expos 


to fire, pipeclay and horse dung are made 
into a paste with water. This composi- 
tion is applied by spreading it on paper; 
it Is used by pipemakers, and will stand 
the extreme heat of their furnaces for 
24 hours without damage. 

7. — Shredded tow or plumbago is sub- 
stituted for the horse dung. 

8. — Clay, 5 parts ; iron filings, 1 part ; 
Iln-seed-oi! varnish, q. s. to mix, 

9. — Common clay, dried and pulver- 
ized, 10 parts : iron filings. 4 parts ; com- 
mon salt, 1 part ; borax, 1 part ; nmnga- 
ncse peroxide, 2 parts. 

10. — China clay, mixed with asbestos. 
Beat well before applying ; use no more 
water than absolutely necessary. This 
IS said to stand a high heat Not recom- 
mended for household use. 

11. — Calcine oyster shells ; grind, and 
sift : reduce to the very finest powder 
with a muUer, and beat into a paste with 
white of egg ; press the broken pieces to- 
gether firmly. This cement stands both 
heat and water, 

12. — Stir the white of an egg into a 
stiff solution of glue, 

13. — Bcofe's.— Chalk. 00 parts ; lime 
and salt, of each, 30 parts; sand, 10 
parts (English books of receipts give 
Barnsey sand) ; iron filings or dust 5 
parts; blue or red clay, 5 parts. Grind 
and calcine. Patented as a fireproof 
cement. 

LABELING MUCILAGE AND PASTE 

1. — The following is highly recommend- 
ed by Dr, Carpenter: Dissolve 2 oz. of 
gvtm arable In 2 oz. of water, then add 
H oz. of soaked gelatine (heat required). 
30 drops of glycerine, and a lump of cam- 
phor. See also Cements and Pastes.) 

2. — A good mucilage for labels is made 
by macerating 5 parts of good glue In 
18 to 20 parts of water for a and 
to the liquid add 9 parts of rock candy 
and 3 parts of gum arable. The mixture 
can be brushed upon paper while still 
lukewarm. 

3. — Dextrine, 2 parus; acetic acid, 1 
part; water, 5 parts; alcohol, 1 part- 

4. — Gelatine, 2 parts ; rock candy, 1 
part ; water, 3 parts, 

5. — White dextrine, 5 lb.; water, heab 
ed to about 160*, 1 gal. ; oil of winter- 
green, dr, ; oil of cloves, H dr. Dis- 
solve the dextrine in the hot water by 
stliYlng, when cool add the oiU, and 
stir. Then pour the paste into suitalde 
receptacles— glass, wide-mouthed botUea, 
or porcelain Jars— cork, and put in a cool 
place, where the paste may oong^l and 
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ripen. The ripening process takes about 
a week* 

6. — White dextrine, 1 Ib. ; syrupy glu- 
case, ay.oz. ; aluminum sulphate, 1 
av.oz. ; sodium benzoate, 20 gr. ; water, 
24 fLoz. Mix the white devtrine, aluIn^ 
num sulphate and sodium benzoate with a 
portion of the water, rubbing to a smooth 
paste ; add the glucose and the remainder 
of the water, and heat the mixture on 
a water bath, with occasional stirring, un- 
til it has become translucent; strain if 

■ necessary. 

7. — Macerate in a small quantity of 
water 120 grams of gum arable, and in 
another vessel, with a similar quantity 
of water, 30 grams of tragacanth. When 
the latter is thoroughly swollen rub it 
up until it makes a homogeneous magma, 
and to this add the gum arable. Force 
the mass through a linen strainer, and to 
the mixture add 120 c. c. of glycerine 
and 250 c. c. of oil of thyme, and bring 
the volume up to 1 1. by adding distilled 
water and thoroughly incorporating the 
whole. This preparation should be pre- 
served in well-stoppered bottles. 

8. — Rye flour, 4 oz. ; alum, % oz. ; 
water, 8 oz. Rub to a smooth paste, pour 
into 1 pL of boiling water, heat until 
thick, and finally add 1 oz. of glycerine 
and 30 drops of oil of cloves. 

9 . — Rye flour, 4 oz. ; water, 1 pt. Mix, 
strain, add nitric acid, 1 dr. ; heat until 
thickened, and Anally add carbolic acid, 
10 min* ; oil of cloves, 10 min. ; glycerine, 
1 oz. 

10. — Dextrine, 8 parts ; water, 10 
parts ; acetic acid, 2 parts. Mix to a 
smooth paste, and add 2 parts of alcohol. 
This is suitable for bottles of wood, but 
not for tin, for which the flrst 3 are 
likewise adapted. 

11. — paste very similar to 3, but 
omitting nitric acid and glycerine, is also 
recommended 1^- Dr. H. T. Cummings. 

12. — X good paste fbr labels for speci- 
mens. Starch, 3 dr. ; white sugar, 1 oz. ; 
gum arable, 2 dr*; water, q. a. Dissolve 
the gum, add the sugar, and boll until 
the starch is cooked. 

13. — A good paste is made by soaking 
flake tragac an th in sufficient cold water 
that the brush will not sink into the paste 
when Aniiriked. To prevent souring, add 
to the water 2 gr. of hydronaphthol (dis- 

in a Uttie alcohol) for each pint, 
and a few drops of clove oil for scent. 
To. keep away the flies, add some oil of 
peiaiyroyal. 

.14:>~Starch paste, with which a little 
Venice turpentine has been incorporated 
warm* 
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Labels on Cork, 

Gum tragacanth, 1 oz. ; gum arable, 4 
oz. Dissolve in water, 1 pt ; strain, and 
add thymol, 14 gr., suspended in glycer- 
ine, 4 oz, ; Anally add water to make 2 pt. 

liabels on Flower Pots. 

Use thin paper for label, and attach 
with white gelatine in solution, to which 
has been added 1% of bichromate of pot- 
ash. This must be done in a dark or ob- 
scure room. Then expose the labels to 
sunlight After writing, varnish with a 
solution of shellac in alcohol. 

Labels on Glass. 

1. — The Druffgist’s Ciretdar and Chem- 
ical Gazette says muCllage of tragacanth 
is a satisfactory agent The mucilage is 
made by simply pouring over the gum 
enough water to a little more than cover 
it, and then, as the gum swells, adding 
more water from time to time, in small 
portions, until the mucitage is brought to 
such a consistency that it may be easily 
spread with the brush. The mucilage 
keeps fairly well without the addition of 
any antiseptic. Flour paste may answer 
better if the labels are on unusually 
heavy paper; it is rather more trouble- 
some to make, on account of the neces- 
sary boiling, and does not keep so well 
as the tragacanth paste, By dissolving 
dextrine In cold water, a tenacious paste 
is obtained. It has the disadvangtage of 
possessing a slight odor which is not 
agreeable. 

2. — According to a German photo- 
graphic journal, the following formula 
yields a paste which will serve equally 
well to affix labels to glass, porcelain or 
metal : Acacia, 4 dr. ; tragacanth, pow- 
dered, 2 dr. ; glycerine, fl.dr. ; thymol, 
5 grams ; alcohol, 1 dr. ; water, sufficient 
to make 4 oz. Dissolve the acacia In ^ 
oz. of water ; rub up the tragacanth with 
1 oz. of water, mix the two, and strain 
through a cloth. Then add Gie glycerine 
and the thymol, first dissolving the latter 
in the alcohoL 

3. — ^Yellow dextrine, 8 oz. ; thymol, 10 
gr. ; dissolve In cold In lukewarm water. 
18 fl.dr. Boiling water should not ^ 
used with dextrine, as it impairs its ad- 
hesiveness. 

4 . — Make a paste out of 280 parts of 

mucilage, 0 parts of water, and ^ ' 

parts of altunlmiin sulphate, dissolving 
the sulphate in the water before adding 
the nuidlage. 

5. — (a) Pulverized gum arabtc, 4 oz. : 
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boiling water, 6 fl.oz, (b) Glycerine, 2 
oz. Dissolve (a), then add (b). 

Labels on Metal. 

1. — To attach paper to metal, and pro- 
duce strong adherence, as desired for cards 
and labels, a small quantity of carbonate 
of potash should be added to the paste. 

2. — Paint the label (which must be 
thoroughly dried) with collodion ; apply 
a thin film of ordinary turpentine or of 
the lacquer with which the metal is cov- 
ered, and press the label upon the sur- 
face of the container. If the vessels to 
be labeled are cylindrical in form, it is 
advantageous to add a few drops of cas- 
tor oil to the lacquer used for fastening 
the paper. 

3. — A label paste for paper or cloth 
to metals Is composed of : Starch, 20 
parts : sugar, 10 parts ; zinc chlprlte, 1 
part; water, 200 parts. Mix the ingredi- 
ents to a smooth paste, and heat cautious- 
ly until it thickens. Stir down, remove 
from the fire, and let cool. 

4. — M. Eliel gives the following for- 
mula for a mixture which can be used 
for metal, glass or wood : Gum traga- 
canth, 30 grams ; acacia gum, 120 grams ; 
water, 500 c. c. Dissolve, filter, and add 
2% grams of thymol, suspended in 120 

c. c. of glycerine ; then add enough water 
to make up the bulk to 1 1. This bath 
will keep a long time, 

5. — Dextrine, 400 grams ; water, 100 
grams ; grape sugar, 20 grams : aluminum 
sulphate, 10 grams. The whole is heated 
for 30 minutes to about 90° C. to obtain 
the best adhesive quality. 

6. — Water, 1 pt. ; borax, 1 oz. ; shellac, 

5 oz. Boll until the latter is dissolved. 
Thin with boiling water.' If necessary, 
use hot. * 

7. — Boil 2 oz. of shellac and % oz. of 
borax in 8 oz. of water. Give the space 
on the tin to be covered with the label 
one coat of this solution ; dry and apply 
the label with ordinary mucilage. 

8. — Gum arable, 50 parts ; glycerine, 10 
parts; water, 30 parts; antimony, chlo- 
ride, liquid, 2 parts. Mix. 

9- — Iron, — Make a paste of rye flour 
and glue ; add linseed-oil varnish and tui-^ 
pentine, ^ oz. of each to 1 lb. of the 
paste. 

Labels on Nickel. 

Dissolve 40 parts of dextrine in 50 
parts of water, 2 parts of glycerine and 
1 part of glucose, and heat 
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LublcH on Stone. 

Melt together equal parts of asphalt 
and gutta percha. Use hot. The surfaces 
to be joined should be perfectly clean and 
dry. 

Labels on Tin. 

1. — Paste for tin should not be too 
thin, and the tin should be free from 
grease. New tin generally has an oily 
or greasy surface, due to the tallow or 
oil used In the plating process. The grease 
may be removed with an alkali or with 
benzine, but in a factory where much la- 
beling is done it is better to slightly 
roughen the surface of the tin where the 
label is to be placed with a piece of fine 
sandpaper, No. 0. 

2. — Moisten the gummed labels with 
pure diluted hydrochloric acid (1 -|- 1) in- 
stead of water, and paste them on at 
once. Allow the vessel to stand in the 
air for 2 days, so that the excess of acid 
not combined with the tin may evaporate. 
For pasting paper labels on varnished tin 
receptacles, as well as varnished wood 
and pasteboard, use hot glue to which 
about % of turpentine has been added. 
The turpentine partly dissolves the var- 
nish and effects a firm adhesion of the 
labels to the vessels. 

3. — Put a little calcium chloride in the 
paste, or some glycerine. 

4. — Tragacanth, 1 oz. ; acacia, 4 oz. ; 
thymol, 14 grams ; glycerine, 4 oz. ; water, 
sufficient to make 2 pt. Dissolve the gums 
in 1 pt. of water, strain, and add the 
glycerine, in which the thymol is sus- 
pended : shake well, and add suflBcient 
water to make 2 pt. This separates on 
standing, but a single shake mixes it suf- 
ficiently for use. 

5. — Gum arable, 12 grams ; gum traga- 
canth, 3 grams; water, 60 grams; thy- 
mol, 0.10 gram; glycerine, 12 grams. Dis- 
solve the gums in the water, strain 
through cloth, then add the thymol, pre- 
viously mixed with the glycerine, and 
enough to make the whole weigh 120 
grams. - 

6. — Labels, Cements or MwUages for 
Attaching to Tin. — a.— Shellac, 4 parts; 
borax, 2 parts ; water, 30 parts ; boil un- 
til the shellac is dissolved. 

b. — ^Add 4 oz. of dammar varnish to 
1 lb. of tragacanth mucilage. 

c. — Balsam of fir, 1 part ; turpentine, 
3 parts ; use only for varnished labels. 

d. — Butter of antimony is good to pre- 
pare the tin for the label. i ■ 

e. — Venice turp^^ihe, 9 dded to good 


( 329 ) 



Cements, Glues, Tastes, Etc, 


(Minerals, Cement for) 


starch paste, makes an excellent mount 
Inst medium. 

f. — Use liquid glue or glue dissolved in 
acetic acid. 

g. — ^Add 1 oz. of tartaric acid to each 
lb. of Hour used in making flour paste. 

h. — Add 10% of flour to tragacanth mu- 
cilage. 

i. — Corrosive sublimate, 125 parts ; 
wheaten flour, 1,000 parts; absinthe, 500 
parts ; tansy, 500 parts ; water, 15,000 
parts. This cement is useful for vessels 
which are kept in a damp place. 

j. — Starch, lOO parts; strong glue, 50 
parts ; turpentine, 50 parts ; the whole 
boiled in water. This cement dries 
quickly. 

7. — Tragacanth. in powder, 2 parts ; 
boiling water, 40 parts ; wheat flour, 6 
parts ; white dextrine, 1 part ; cold water, 
4 parts. Mix the tragacanth with 16 
parts of boiling water, stir well, and set 
aside. Mix the flour and dextrine with 
the cold water, and add it to the traga- 
canth. Have the residue of the water in 
active ebullition, and pour it on the mix- 
ture, stirring it vigorously while It is be- 
ing poured. To the result add 1 part of 
glycerine, and the same amount of salicyl- 
ic acid, put on the fire, and let the whole 
ijoil for 3 or 4 minutes, stirring all the 
time. The addition of about % of 1% 
of butter of antimony to an ordinary good 
flour or starch paste will make it adhere 
to tin ; in fact, there are a number of 
substances that may be added that will 
have the same eflTect — ammonia water, 
aluminum sulphate, etc. 

8. — (a) Brown sugar, 2 lb. ; boiling 
water, 16 fl.oz. (b) French gelatine, % 

02 . ; waUr, 4 fl.oz. (c) Com starch, 12 
oz. ; beat up with cold water, 12 fl.oz. ; 
pour the butter into boiling water, 32 
fl.oz. Continue boiling (c), if necessary, 
until the paste is translucent Dissolve 
(a) and (b) separately, and then mix 
with (c). This paste is very adhesive, 
and labels pasted with it will adhere 
nicely, even in a damp place. The sugar 
in its composition also renders it proof 
against cracking when exposed to a dry 
atmosphere. 

MINERALS 

1.— Prof. Alex. Winchell is credited 
with the invention of a paste which is 
said to be valuable for affixing labels to 
mineral specimens, and for repairing frac- 
tured ones. It Is made by the following 
formula : Clear gum. arable, 2 Oft. ; 

stardi, oz. ; white sugar, % oz. : 
water, a sufliclent quantity. Powder the 
gum arabie, and di^lve’lt in as much 
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water as the laundress would use for the 
quantity of starch indicated. Dissolve the 
starch and sugar In the gupi solution. 
Then cook the mixture in a vessel sus- 
pended in boiling water until the starch 
becomes clear. The cement should be 
as thick as tar, and kept so. It can be 
kept from spoiling by dipping in a lump 
of camphor or a little oil of cloves or 
sassafras. The addition of a small amount 
of sulphate of aluminum will increase the 
effectiveness of the paste, besides helping 
to prevent decomposition, 

2. — Use best fish glue (hot) and tie 
well. 

3. — St^ch, Vi. oz. ; white sugar, 1 oz. ; 
gum arable, 'A oz. Dissolve the gum in 
a little hot water, and the sugar and 
starch, and boll until the starch is cooked. 

4. — Wollaston’s White Cement for 
Large Objects, — Beeswax, 1 oz. ; rosin, 4 
oz. ; powdered plaster of paris, 5 oz. 
Melt together. To use, warm the edge.s 
of the specimen, and use the cement 
warm. 

NATURALISTS’ CEMENT 

This cement is employed by natural- 
ists for mounting specimens, by artificial 
flower makers, by confectioners to stick 
ornaments on their cakes, etc. 

1. — Mucilage of gum arable, thickened 
with starch powder or farina, with the 
addition of a little lemon juice. Some- 
times the mucilage is used alone. 

2. — Buckiand’s Cement for Labels . — 
Gum arable, 2 oz. ; starch, 1 % to 2 oz. ; 
sugar, % oz. All materials should be 
pulveriz^. It can be kept dry and mixed 
up as used. 

Botanical Specimens. 

1. — Powdered tragacanth, 30 parts ; 
powdered gum arabic, 20 parts ; glycerine, 
30 parts; water, 60 parts; corrosive sub- 
limate, 1 part; boiling water, 240 parts. 
Mix the gums with the glycerine and 
water, in a mortar, with vigorous stir- 
ring. Dissolve the sublimate in the boil- 
ing water and add the solution to the mix- 
ture. When cold, a few drops of oil of 
cloves or wlntergreen may be added. 

2. — ^Fems and Seaweeds, — Gum arabic, 
5 parts ; white sugar, 3 parts ; starch, 2 
parts ; a very little water. Boil until 
thick and white. 

Z.—Efit(mologista’ Cement. — a. — Isin- 

glass and thick mastic varnish, equal 
parts. 

b.— Dissolve gum ammoniac in alcohol, 
add the b^t Isinglass, with gentle heat. 
It melts at a gentle heat. 

4.— Pollen and Storch.— The following 
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formula was oriRfnalJy devised by Charles 
Bulloch : Selected acacia, 4 dr. ; glycerine, 

3 dr, ; distUled water, 3 dr, ; thymol, about 

1 gram to every 3 or 4 oz. Place the 
ingredients in a wide-mouthed bottle, cork 
carefully to exclude dust, and put in a 
warm place to remain until solution is 
effected. The latter may be hastened by I 
occasional stirring from the bottom with I 
a bone spatula. When complete solution i 
has been secured, strain the liquid through 
double folds of a silk handkerchief, or 
through fine linen. Under ordinary cir- 
cumstances (at the temperature of the 
room) this will require a week, but the 
process can be accelerated by the appli- 
cation of a gentle heat All of the work 
is rendered unnecessary if one has a jack- 
eted filtering apparatus. Absorbent cot- 
ton in the delivery lube of the funnel 
will clear the liquid of all insoluble mat- 
ter, dirt, etc., an<l of air. For cells, 
use zinc- white cement. 

Organic Specimens, Antiseptic Paste 

(Poison) for. 

(a) Wheat flour, 1(> oz. ; beat to a bat- 
ter with 16 fl.oz. of cold water ; then pour 
into 32 fl.oz. of boiling water, (b) Pul- 
verized gum arabic, 2 oz. ; dissolve in boil- 
ing water, 4 fl.oz. (c) Pulverized alum, 

2 oz. ; dissolve in boiling water, 4 fl.oz. 

(d) Acetate of lead, 2 oz. ; dissolve in 
boiling water, 4 fl.oz. (e) Corrosive sub- 
limate, 10 gr. Mix (n) and (b) while 
hot, and continue to simmer : meanwhile 
stir in (c), and mix thoroughly; Uien 
add (d) ; stir briskly, and empty in the 
dry corrosive sublimate. This paste is 
very poisonous. It is used for anatomi- 
cal work and for pasting organic tissue, 
labels on skeletons, etc. 

Shells and Other Specimens, Paris Ce- 
ment for .Mending. 

Gum arabic, 5 parts; sugar candy; 2 
parts ; white lead, enough to color. 

PHOTOGRAPHIC MOUNTAKTS 

In the Photographic Times, Mr. W. H. 
Gardner collects together a number of 
formulae of various mountants, of which 
wo give the following : 

1.— Gelatine Mountant.— Cooking gela- 
tine, 1 oz. ; 95% alcohol, 10 oz.. : glycer- 
ine, H to 1 oz. Soak gelatine in cold 
water for an hour or more, lake out and 
drain off all the water which will go, 
add to alcohol in wide-mouthed bottle ; 
add % to 1 oz. of glycerine, according as 
Sfelatlne Is of a hard or soft kind ; put 
little in hot water, with occasional shak- 
ing, until gelatine Is quite dissolved. Will 1 
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keep indefinitely, and has only to be heat- 
ed when wanted for use. 

2. — Permanent Paste, — ^Arrowroot, 10 
parts ; water, 100 parts ; gelatine, 1 part ; 
alcohol, 10 parts. Soak the gelatine, in 
the water, add the arrowroot, which has 
first been thoroughly mixed with a small 
quantity of the water, and boil 4 or 5 
minutes. After cooling, add the alcohol 
and a few drops of carbolic acid or oil 
of cloves. 

3. — Best Bermuda arrowroot, 1 % oz. ; 
sheet gelatine or best Russian glue, 80 
gr. ; water, 15 oz. ; methylated spirit, 1 oz. 
Put the arrowroot Into a small pan, add 
1 oz. of water, and mix it up thoroughly 
with a spoon, or the ordinary mounting 
brush, until It is like thick cream ; then 
add H oz. of water, and the gelatine, 
broken into small fragments. Boil for 
4 or 3 minutes, set it aside until par- 
tially cold, then add the methylated spiidt 
and 6 drops of pure carbolic acid. Be 
very particular to add the spirit in a 
gentle stream, stirring rapidly all the 
time. Keep it In a corked stock bottle, 
and take out as much as may be required 
for the time and work it up nicely with 
the brush. 

4. — Starch Paste. — Pour cold water on 
good laundry starch to barely moisten it. 
Then stir in cold water until proper con- 
sistency is reached. Squeeze througli 
canvas, if not free from lumps. Starch 
paste should be freshly made for each 
batcli of prints. ' 

! 5. — Allow 4 parts by weight of hard 

gelatine to soften in 15 parts of water 
for several hours, and then moderately 
heat until the solution is quite clear, When 
63 parts of boiling water should be added 
while stirring. Stir, in another vessel, 
3rt parts of starch paste with 20 parts 
of cold water, so that a thin miiky fluid 
is obtained, without lumps. Into this 
the boiling gelatine solution should be 
poured while constantly stirring, and the 
whole kept at a boiling temperature. 
When cool, add to the whole 10 dfups 
of carbolic acid to prevent souring. This 
makes a very tenacious paste, 

6. — Casein Mucilage.— Heat milk with 
a little tartaric acid, whereby casein is 
separated. Treat the latter, while still 
moist, with a solution of 6 parts of borat^ 
to 100 parts of water, and warm gently 
while stirring, which wilt cause the casein 
to be dissolved. Of the borax solution 
enough should be used to leave only a lit- 
tle undissolved casein behind. 

7 . — Good Mounting Paste. — Add to 250 
c. cm. of concentrated gum solution 2 
parts of gum to 3 parts of water, a so- 
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luUon of 1 gram of sulphate of alumina 
in 20 c. cm. of water. Alum does not 
answer the purpose as well. The addi- 
tion of the sulphate is effective, in that 
this gum is not so readily softened by 
jnoisture, and besides, wood can be fas- 
tened to wood by means of it. Its ad- 
hesive qualities are, in general, greater 
than those of pure gum arable. 

8. — Impervious Paste. — Soak ordinary 
glue in water until it softens, remove it 
before it has lost its original shape, and 
dissolve in ordinary linseed oil on a gen- 
tle fire until it acquires the consistency 
of a jelly. This paste may now be used 
for all kinds of substances, as, besides 
strength and hardness, it possesses also 
the advantage of resisting the action of 
water. 

9. — ^Thin Mucilage. — A paste that will 
not draw engravings when pasted down 
on paper must be thin. A mixture of 
equal i>arts of gum tragacanth and gum 
arable forms, with water, a thinner mu- 
cilage than either one alone. 

10. — Liquid Glue.— With any desired 
quantity of glue use ordinary whisky in- 
stead of water. Break the glue into 
small fragments, and introduce these into 
a suitable glass vessel, and pour the whis- 
ky over them. Cork tightly, and set aside 
for 3 or 4 days, when it will be ready for 
use. The whisky must not be too strong, 
and a little heat is generally required, 

11. — Same as above, except that acetic 
acid is used inr place of whisky, and that 
the bottle containing the Ingredients must 
be placed in hot water to dissolve the 
glue, 

12. Glue, 8 oz. ; water, 8 oz. ; nitric 

add, 2% oz. Dissolve the glue in the 
water by immersing the vessel containing 
the same in hot water. When solution U 
effected add the acid. Effervescence will 
take place with the evolution of oranp 
nitrous fumes- Now cool. It should ^ 
kept in a well-stoppered bottle, and will 
remain permanently liquid. 

As regards the formulae collected by 
Mr. Gardner, we may remark, says the 
PhtUo. Betrfaio, that of the above Nos. 
12 11 and 8 are quite unfit for mounting 
silver prints, although they may be ^ 
fill for other work in the studio ; Nos. 
11 and 12 for cardboard and light wood- 
work, where the presence of acid U not 
likely to be deuimental ; and No. 8 
(vrtiich Is really an emulsion of glue and 
linseed olh .and requires well beating to- 
gether) cementing articles likely to 
be mq^osed to dampness. Strips of cloth 
used to make the developing room light- 
tight BUiy well be cemented with No. 8, 


especially if 10 gr. of finely powdered 
bichromate of potash be stirred Into each 
ounce just before use. . 

The desirability of employing Nos, 6 
and 7 as mountants for silver prints is 
open to doubt, although these are excel- 
lent for cementing all such ordinary ma- 
terials as come under the denomination 
of stationery. 

We thus have left adhesives Nos. 1, 2, 
3, 4, 5 and 9 as quite safe for silver 
prints if good materials are used, and do 
not become decomposed subsequently. Gel- 
atinous mountants made with a consider- 
able proportion of alcohol, like No. 1 or 
No 10, have the advantage of not con- 
siderably stretching either mount or print, 
and are especially useful when prints 
(whether silver or Woodbury type) have 
to be mounted on thin card, as book il- 
lustrations. In the case of Nos. 2 and 3 
the alcohol is used mainly as an antisep- 
tic, and is not present in sufficient quan- 
tity to have much Influence as a prevent- 
ive of stretching or cockling. The sim- 
ple starch paste, No. 4, is not satisfac- 
tory in all Instances, owing to want of 
sufficient adhesion, in which case It is an 
excellent plan to adopt No. 5, In which 
starch and gelatine are used together. 

13. — The following has been suggested 
as a very desirable substitute for the ordi- 
nary pastes used for mounting photo 
prints. It is said that it can be used so 
as to scarcely swell the paper at all, 
avoiding the objectionable cockling so 
much complained of : Thick, well boiled 
clear starch (corn) paste, 1 lb. ; glucose 
syrup (“A” clear), 7 oz. ; white curd 
soap, H oz. ; flowered dextrine, 5 oz. ; bo- 
rax, % oz. clove oil, a few drops. All 
are heated over the water bath, and 
thinned down to the -proper consistency 
(if thin paste Is required) with fresh 
skim milk. It Is advisable to use the 
paste warm and as thick as possible. 

14. — The following is a satisfactory 

mountant for all kinds of prints ; White 
dextrine, 75 grams; powdered alum, 4 
grams ; white sugar, 15 grams ; distilled 
water, 120 c. c. Dissolve by heat, and 
when cool add alcohol soL thymol (10%)» 
6 c- c. , 

15. — soft gelatine, 40 grams; dlstilleo 
water, 120 c. c. ; ^ow to soak for 24 
hours, and add chloral hydrate, 20 grams. 
Heat on a water bath till liquid, or for 
about an hour, and then neutralize with 
a few drops of solution of carbonate of 

16. — Pastes that liquefy on working uP 
or teatlng usually consist of a jelly ot 
isinglass or refined gelatine. The most 
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satisfactory paste for use as a photo- 
graph mountant has the following com- 
position : White dextrine, 8 oz. ; water, 
heated to 'about 160® F., 12% fl.oz. ; oil 
of wintergreen, 3 drops ; oil of cloves, 3 
drops. Dissolve the dextrine in hot water 
by stirring, when cool add the oils, and 
stir until a smooth cream results. Pour 
the paste into suitable vessels — grass, 
wide-mouthed bottles, or porcelain jars — 
corks, and place in a cool place for about 
a week to allow the paste to congeal and 
ripen. 

17. — -Powdered starch, 3% oz. ; gelatine, 

2 dr. ; alcoliol, 2 oz. ; solution of formal- 
dehyde (40%), 1 dr. ; water, 30 oz. Soak j 
and dissolve the gelatine in the water, 
heat to boiling, and pour, with constant | 
stirring, on to the starch, previously mixed 
to a cream with a little cold water. When 
nearly cold add to the paste the formalde- 
hyde solution. We think it likely that 
these pastes will be less adhesive than one 
made from flour, but, on the other hand, 
they probably have the advantage of be- 
ing whiter, if very white gelatine be em- 
ployed. 

18. — NotirBuckling Photographic Moun- 
tant. — To prevent buckling when a print 
is mounted upon a thin support, the Pro- 
fessional and Amateur Photographer sug- 
gests the use of the following adhesive ; 

(a) White shellac, 1 oz. ; alcohol, 2 oz. 

(b) Mastic, dissolved in a little chloro- 
form. Add a small proportion of (a) 
to (b) and apply to the print; allow it 
to “set” until It becomes a trifle “sticky,” 
then place the print on the mount, and 
press. 

19. Photographs on Glass. — a. — White 
gum acacia, % oz. ; dextrine, 2% oz. ; 
liquid ammonia, 4 drops ; water, 8 oz. 
Crush the gum acacia to a powder in a 
mortar, mix in the dextrine, and then rub 
with 2 oz. of the water until smooth ; add 
the remaining water and 1»11 in an enam- 
eled saucepan for 10 minutes. When 
cold put Into any suitable wide-mouthed 
bottle and add the ammonia- This 
mountant is said to be smooth as oil, easy 
to prepare, does not thicken, and will 
stick like glue. 

b.— According to the Werlcstoff, clean 
the Inner hollow side of the glass thor^ 
oughly, pour on gelatine dissolve in boil- 
ing water, lay the picture on, and pour 
on gelatine again, so that everything 
swims. Then neat^ remove what is su- 
perfluous, so that no blisters result, and 
allow to dry- The following recipe is 
said to be still better: Gelatine, by 
weight, 16 parts; glycerine, by weight, 1 
part ; water, by wel^t, 32 parts ; methyl- 
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Ic alcohol, by weight, 12 parts. The 
mixture is prepared by causing the gela- 
tine to swell up in water, then dissolv- 
ing it with the use of moderate heat, add- 
ing the glycerine, stirring thoroughly, and ‘ 
pouring the whole, in a thin stream, into 
the alcohoL 

20. — Transparent Glue for glass, or 
glass paperweights, so that the photo- 
graphs will show clearly through the 
glass- a. — White gelatine, 5 av.oz. ; acetic 
acid, 5 fl.oz. ; water, sufficient. Macerate 
the gelatine, which should be of the best 
quality, white and perfectly transparent, 
in 6 fl.oz. of water for 12 hours ; heat 
the mixture on a water hath until the 
gelatine is dissolved ; add to it the acetic 
acid, and then enough water to make 16 
fl.oz. 

b. — White gelatine, 4 av.oz. ; white 
sugar, 2 av.oz. ; water, sufficient Macei^ 
ute the gelatine with 10 fl.oz, of water 
overnight ; heat the mixture until the gel- 
atine is dissolved ; add the sugar ; strain 
through a muslin strainer, and add enough 
water to make 16 fl.oz. 

WATERPROOF ADHESIVES. 
CenieiUs. 

1. — Soak pure glue in water until it is 
soft, then dissolve it in the smallest pos- 
sible amount of proof spirits by the aid 
of gentle heat. In 2 oz. of this mixture 
dissolve 10 grams of gum ainmoniacum, 
and while still liquid add % dr. of mastic, 
dissolved in 3 dr. of rectified spirits. Stir 
well, and for use keep the cement lique- 
fied in a covered vessel over a hot-water 
bath. 

2. — A good waterproof cement may be 
made by mixing 5 parts of glue, 4 parts 
of rosin and 3 parts of red ocher wiUi a 
little water. 

3. — Shellac, 4 oz. ; borax, 1 oz. ; boil in 
a little water until dissolved, and concen- 
trate by heat to a paste. 

4. — CJarbon bisulphide, 10 parts, and 
oil of turpentine, 1 part, are mixed, and 
as much gutta percha is added as will 
readily dissolve. 

5. — Tar, 1 part ; tallow, 1 part ; fine 
brick dust, 1 part; the latter is warmed 
over a very gentle fire ; the tallow is add- 
ed, then the brick dust, and the whole 
is thoroughly mixed. It must be applied 
while hot. 

6. — Good gray clay, 4 parts; black ox- 
ide of manganese, 6 parts; limestone, re- 
duced to powder by sprinkling it with 
water, 90 parts ; mixed, calcined, and 
powdered. 
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7. — Manganese iron ore, 15 parts; lime, 
85 parts ; calcined and powdered. 

Both 6 and 7 require to be mixed with 
a little sand for use ; brown into water, 
they harden rapidly. 

8. — Fine, clean sand, I cwt. ; powdered 
quicklime. 28 Ib, ; bone ash, 14 lb. Beaten 
up with water for use. 

9. — Quicklime, 5 parts ; fresh cheese, G 
parts ; water, 1 part. The lime is slaked 
by sprinkling with the water : thereupon 
it is passed through a sieve, and the fresh 
cheese is added. The latter is prepared 
by curdling milk with a little vinegar and 
removing the whey. The cement thus 
formed is very strong, but it requires to 
be applied immediately, as it sets very 
quickly. 

10. — Fresh curd, as before, 1 part ; 
quicklime, 1 part ; Roman cement, 3 
parts. Used for joining stone, metals, 
wood, etc. 

11. — A paste composed of hydraulic 
time and soluble glass. 

12. — Glue, 1 part ; black rosin, 1 part ; 
red ocher, H part ; mixed with least pos- 
sible quantity of water. 

13. — Glue, 4 parts ; boiled oil, by 
weight, 1 part ; oxide of iron, 1 part. 

14. — Mix a handful of quicklime with 

4 oz. of lihseed oil ; thoroughly lixiviate 
the mixture, boil it to a good thickness, 
•and spread it on the plates, in the shade. 
It will become very hard, but it can be 
<l!ssolve over a lire, like common glue, 
and is then fit for use. 

13._Bicliromate of potash, by weight, 

5 parts; gelatine size, by weight, 11 
Iiaris ; alum, by weight, 1 part. Dissolve 
the gelatine in a little water, then add 
the bichromate of potash and the alum. 
This glue or cement resits water at all 
temperatures. 

16. — A cement to stop cracks In glass 
vessels, to resist moisture and heat, is 
made by dissolving casein in a cold satu- 
rated solution of borax. With this solu- 
tion paste strips of hog's or bullock’s 
bladder, softened in water, on the cracks 
of glass, and dry at a gentle heat- If 
the vessel is to be heated, coat the blad- 
der on the outside, just before It has 
Ijecome quite dry, with a paste of a 
rather concentrated solution of soda and 
quicklime or plaster of paris, 

17. — A very valuable cement has been 
discovered by Mr. A. C. Vox, of which 

^details are published in Dingler^s Poly- 
techndsehea Journal, It consists of a 
chromium preparation and Isinglass, and 
forms a solid cement, which is not only 
insoluble in hot and cold water, but even 
in steam, while •'either acids nor alkalies 
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have any action upon it The chromium 
preparation and the isinglass or gelatine 
do not come Into contact until the cement 
Is desired, and when applied lo adhesive 
envelopes, for which tlie author holds it 
to bo especially adapted, the one mate- 
rial is put on the envelope covered by 
the flap (and, therefore, not touched by 
the tongue), while the Isinglass, dissolved 
in acetic acid, is applied under the flap. 
The chromium preparation - is made by 
dissolving crystallized chromic acid in 
water. Take crystallized chromic acid, 
2,5 grams ; water, 15 grams ; ammonia. 
15 grams. To this solution add 10 drops 
of sulphuric acid and 30 grams of sul- 
phate of ammonia and 4 grams of fine 
white paper. In the case of envelopes, 
this is applied to that portion lying under 
the flap, while a solution prepared by dis- 
solving isinglass in dilute acetic acid (1 
part acid to 7 parts water) is applied to 
the flap of the envelope. The latter is 
moistened, and then is pressed down upon 
the chromic preparation, when the two 
unite, forming a firm and insoluble 
cement. 

IS. — Glass, Stoncivare and Metal. — a. — 
Make a paste of sulphur and sal am- 
moniac. iron filings and boiled oil. 

b. — Mix together dry : Whiting, 6 Ib. ; 
plaster of paris, 3 lb. ; sand, 3 lb. ; lith- 
arge, 3 lb, ; rosin, 1 lb. Make to a paste 
Avilh copal varnish. 

c. — Make a paste of boiled oil. G Ib- : 
copal, () lb. ; litharge, 2 lb. ; white lead, 
1 lb. 

d. — Make a paste with boiled oil, 3 lb. ; 
brick dust, 2 lb, ; dry slaked lime, 1 lb. 

e. — Dissolve 93 oz. of alum and 93 oz. 
of sugar of lead in water to concentra- 
tion. Dissolve separately 102 oz. of gum 
arabic in 25 gal. of water, and then stir 
in 62 lb. of flour. Then beat to a uni- 
form paste with the metallic salts, but 
take care not to boil the mass, 

f. — For iron and marble to stand in 
heat. — In 3 lb. of water dissolve first 1 
lb. of water glass, and then 1 ib. of borax. 
With the solution make 2 lb. of clay and 
1 lb, of barytes, first mixed dry, to a 
pa.ste. 

19. — Impervious Cement. — Use zinc 

white, rubbed up with copal varnish. 

20. —Woter, Acid, Oil Reafaffncr.— Sim- 
ple shellac, made into sticks of the size 
of a lead pencil. The objects to be ce- 
mented are first warmed till they melt 
the shellac brought in contact with them. 
This Is very good to cement broken glass, 
porcelain, etc., especially as the objects 
are again ready for use immediately when 
cold ; but It is not adapted for flexible 
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objects, as it cracks, and also will not 
withstand heat or alcohol, 

21, — Whit^^Lead Cement, WUJistanding 
Heat and Moisture . — Pure white lead, or 
zinc white, ground in oil, and used very 
thick, is an excellent cement for mend- 
ing broken crockery ware, but it takes 
a very long time to harden. It is well 
to put the mended object in some store- j 
room, and not to look after it for sev- 
eral weeks, or even months. It will then 
be found so firmly united that, If ever 
again broken, it will not part on the line 
of the former fracture. 

(ilues. 

1. — Glue, 1 part ; black rosin, 1 part ; 
red ocher, V* part ; mix with the least 
possible quantity of water. Or : Glue, 

4 parts ; boiled oil, by weight, 1 part ; 
oxide of iron, 1 part. 

2. — Glue, 1 lb., melted with the least 
quantity of water, and then mixed with 
black rosin, 1 lb., and red ocher, 4 oz. 

3. — Glue, melted as above, and mixed 
with about 14 of its \veight each of boiled 
oil and red ocher. 

4. — f/re.— Melted glue (of the consist- 
ency used by carpenters), 8 parts; linseed 

oil. boiled to varnish, with litharge. 4 
parts ; incorporate thoroughly together. 

o. — Glue (melted as last), 4 parts; 
Venice turpentine, 1 part. 

The first three dry in about 48 hours, 
and are very useful to render the joints of 
wooden casks, cisterns, etc,. Watertight ; 
also to fix stones in frames. The last 
.serves to cement glass, wood, and even 
metal, to each other. A good cement for 
fixing wood to glass may be made by dis- 
solving Isinglass in acetic acid, in such 
quantities that it becomes solid when cold. 
When applied let It be heated. They all 
resist moisture well. 

6. — Dissolve Id oz, of glue In 3 pt. of 
.skim milk. If a stil! stronger glue he 
Wanted, add powdered lime. 

7. — Dissolve sandarac and mastic, of 
each 231 gr., In 1 pt. of alcohol mixed 
with 231 gr. of turpentine, and heated 
(o boiling. Add the solution gradually to 
a hot concentrated solution of equal parts 
of glue and Isinglass, stirring meanwhile, 
and until a thin paste is formed that can 
be filtered, and used like ordinary glue. 

8. — Glue may be rendered insoluble by 
tannic acid dissolved In a small quantity 
of soft water. 

3.— In order to render glue insoluble 
in water, even hot water, ft Is only neces- 
sa|^, when dissolving the glue for use. 
to add a little potassium bichromate to 
the water and to expose the glued part 
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to the light. The proportion of potas- 
,sium bichromate will vary with circum- 
stances, but for most purposes about 1-50 
of the amount of glue used will suffice. 
In other words, glue containing potas- 
sium bichromate when exposed to the 
light, becomes insoluble. 

10. — To make an impermeable glue, 
soak ordinary glue in water until It soft- 
ens, and remove it before it has lost its 
primitive form. After this dissolve it in 
linseed oil over a slow fire until it is 
brought to the consistency of a jelly. This 
glue may be used for joining any kinds 
of material. In addition to strength and 
hardness, it has the advantage of resist- 
ing the action of water.— /Jeotte /ndtis- 
trielte. 

11, —Cardboard . — Melt together equal 
parts of good pitch and gutta percha ; of 
this take b parts, and add to it 3 parts 
of boiled linseed oil and 1 % parts of 
litharge. Place this over the fire and 
stir till all the ingredients are intimately 
mixed. It may be diluted with a little 
benzine or oil of turpentine, and must be 
warm when used, 

12, — Fire and Waterproof Glue, — a. — 
Mix a handful of quicklime with 4 oz. 
of linseed oil ; thoroughly lixiviate the 
mixture. Boil until quite thick, and 
spread on tin plates. It will become very 
hard, but can be dissolved over a fire like 
common glue. 

b. — Mix a handful of quicklime in % 
Ib. of linseed oil ; boil them to a good 
thickness, and then spread it on a slab 
to cool. 

13. — Wood. — a. — Very thick solution of 
glue, 100 parts : linseed-oil varnish, 50 
parts ; litharge, 10 parts. Boil for 10 
minutes, and use while hot. 

b. — These is no glue for wood which 
must be kept in contact with water that 
is better than bichromated glue. Allow it 
to harden thoroughly. 

c. — Liquid glue for wood and iron is 
made, according to Hesz, as follows : 
Clear gelatine, 100 parts; cabinetmakers’ 
glue, 100 parts; alcohol, 25 parts; alum, 
2 parts; the whole mixed with 200 parts 
of 2(y/i} acetic add and heated in a water 
bath for 6 hours. 

d. — An ordinary glue for wood and iron 
is made by boiling together for several 
hours 100 parts glue, 2G0 parts water, and 
of the weather, 

e. — Waterproof glue may be made by 
boiling 1 lb. of common glue in 2 qt. of 
skim milk. This withstands the action 
of the weather. 

1 f. — Glue. 12 parts; water, q. s. to dis- 

solve ; add yellow rosin, 3 parts, and when 
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melted, turpentine, 4 parts ; mix thor- 
oughly together in a water bath, 

g. — Glue Which Stands Moisture With- 
out Softening. — Dissolve in 8 fl.oz. of 
strong methylated spirit, % oz. each of 
sandarac and mastic ; next add Vi oz. of 
turpentine. This solution is then added 
to a hot, thick solution of glue to which 
isinglass has been added, and is next fil- 
tered, while hot, through cloth or a sieve. 

Paste. 

1. — The following formula is intended 
to resist water, cold or hot, and is also 
unaffected by alcohol or acids : Chromic 
acid, 2V4 parts ; stronger ammonia, 15 
parts ; sulphuric acid, part ; cupram- 
luonium solution, 30 parts ; 6ne white 
paper, 4 parts. 

2. — Isinglass, a sufficient quantity ; 
acetic acid, 1 part ; water, 7 parts. Dis- 
solve sufficient Isinglass in the mixture 
of acetic acid and water to make a thin 
mucilage. One of the solutions is ap- 
plied to the surface of one sheet of pa- 
per and the other to the other sheet, and 
they are then pressed together. 
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3. — Prepare a paste of good rye flour 
and glue, to which linseed-oil varnish and 
turpentine have been added ip the propor- 
tion of oz. each to the pound. 

Putty, 

Cement for petroleum lamps, panes in 
aquariums, knife handles that have be- 
come loose, as well as for any other water- 
proof closure, is produced from litharge 
and glycerine. The former must be as 
finely powdered as possible, and the glyc- 
erine very condensed, of a syrupy con- 
sistency, and limpid. Mix, the two in- 
gredients into a semi-liquid paste, coat 
the places, or pour the tough mass into 
the respective cavity, and press into it the 
part to be cemented on, such as a knife 
blade or petroleum fount. The surplus 
oozing out must be removed at once and 
the place cleaned, as the putty hardens 
very rapidly. For the same reason it 
is advisable to preserve Uie ingredients 
separately and to mix no more of the ma- 
terial than is required at the time. No 
subsequent loosening or giving need be 
feared ; this cement has the advantage of 
great simplicity. 
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CLEANSING, BLEACHING, KENOVATING 
PROTECTING 


This section deals with the removal of I 
spots and stains on fabrics, leather, straw, j 
paper, paint, walls, stone, metal, rust pre- 
vention and removal, etc. The scope of ; 
the subject is very wide, and deals with 
many household troubles and labors, such 
as laundry work. 

The arrangement is alphabetical, but 
as It was frequently necessary to choose 
between the name of a fabric, for instance, 
and the name of a stain, or a cleansing 
agent that was not limited in usefulness, 
it will be necessary to consult the Index 
for references to necessarily scattered for- 
mulas.* 

The following books are recommended 
for technical and detailed information on 
this subject : Pawlle, “Practical Hand- 
book of Germent Dyeing and Cleaning," 
$3.75; Farrell, “Dyeing and Cleaning, a 
PracUcal Handbook," $1.75 ; Brannt, 
“Practical Dry Cleaner, Scourer and Gar- 
ment Dyer," $2.50. 

Acid Stains. 

1. — Chloroform will restore the color 
of garments where the same has been de- 
stroyed by acids. See No. 2. 

2. — When acid has accidentally or oth- 
erwise destroyed or changed the color of 
the fabric, ammonia should be applied to 
neutralize the aqjd. A subsequent appli- 
cation of chloroform restores the original 
color, 

3. — Spots produced by hydrochloric or 
sulphuric acid can be removed by the ap- 
plication of concentrated ammonia, while 
.spots from nitric add can scarcely be ob- 
literated. 

4. ~^Acid8, Vinegar, Sour Wiv^. Must, 
Sour Fruits . — White goods, simple wash- 
ing. followed up by chlorine water if a 
fruit color accompanies the acid. Colored 


♦Dry cleaning Is not treated in this 
book, as it requires special machinery and 
methods, as well as great technical skill. 


cottons, woolens and silks are very care- 
fully moistened with dilute ammonia with 
the finger end. In the case of delicate 
colors It will be found preferable to make 
some prepared chalk into a thin paste 
with water, and apply it to the spots. 

5. — Picric Acid Spots. — Removal from 
the hands or linen is, according to Prieur, 
effected by rubbing them with a paste of 
lithium carbonate and water. 

Alabaster. 

1. — The best method of cleaning these 
ornaments is to immerse them for some 
time in milk of lime, and then wash In 
clean water, and when dry dust them 
with a little French chalk. Milk of lime 
is made by mixing a little slaked lime In 
water. This has a “milky” appearance, 
whence its name. Benzol or pure oil of 
turpentine are very highly recommended. 

2. — Use soap and water, with a little 
washing soda or ammonia, If necessary. 
Rinse it thoroughly. 

Alizarine Inks, 

White goods, tartaric acid, the more 
concentrated the older are. the spots. On 
colored cottons and woolens, and on silks, 
dilute tartaric acid Is applied cautiously. 

Alkali Stains. 

1. — A mixture of acetic acid, diluted 
with a large quantity of water, will re- 
move stains brought by soda, soap, boil- 
ers, lye, etc., if the solution Is readily 
applied. 

2. — On white goods, simple washing in 
water. On dyed tissues of cotton and 
wool, and on silk, weak nitric acid, poured 
drop by drop, and rub with the finger the 
spot previously moistened. 

Aluminum. 

Cleansing Fluid. — A solution of ^ 
grams of borax in 1 1. of water contain- 
ing a few drops of aqua ammonia. 


Always consult the Index when nsing this book. 
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Discoloration, Removing . — It is neces- 
sai*y simply to remove the foreign mat- 
ter, and, fortunately, this can be very 
easily done. One way is to boil green 
fruits, particularly rhubarb, in a v^- 
sel. Another is to allow an oxalic acid 
solution — 1 heaping teaspoonful of ox- 
alic acid crystals to 1 gal. of lukewarm 
water — to stand in It overnight ; then 
wash out the utensil thoroughly with clear 
hot water, rinse, and use as accustomed. 
But more to the point is the fact that, 
although a discolored utensil is unsightly 
in ap^arance, there is no danger what- 
ever in using ft. In other words, the 
impurities form no poisonous compound 
with the aluminum. 

Prlish. — 1.— Aluminum is susceptible 
of taking a beautiful polish. This, un- 
fortunately, is not white, like that of sil- 
ver or nickel, but slightly bluish, like 
tin. The shade can be improved. First, 
the grease is to be i-emoved from the ob- 
ject with pumice stone; then, for polish- 
ing, use is made of an emery paste min- 
gled with tallow, forming cakes, which 
are rubbed on the polishing brushes. Fi- 
nally, red rouge is employed with oil of 
turpentine. 

2. — Stearic acid. 1 part ; fuller’s earth, 

1 part ; tripoli, t> parts. To give the 
aluminum a natural, pure white color, 
dip it into a strong solution of caustic 
soda or potassa, and then Into a bath of 

2 parts of nitric acid and 1 part of sul- 
phuric acid : thence into pure nitric acid, 
and finally into vinegar diluted with 
water. Rinse in running water, and dry 
in hot sawdust. Burnish with a blood- 
stone burnisher. 


AiBmfmla. (For toilet ammonia see TOI- 
LET PREPARATIONS.) 

Various formulas for household am- 
monia and kindred preparations have 
been published from time to time. House- 
hold ammonia is simply diluted ammonia 
water to which borax and soap have been 
added. To make It cloudy add potassium 
nitrate or alcohol. 

1. — Soft soap, 1 oz. ; borax, 2 dr, ; eau 
de cologne, % oz. ; stronger water of am- 
monia. 5% oz. ; water enough to make 
12 oz. Rub up soap and borax with 
water until dissolved, strain, and add the 
other ingredients. 

2. — Sodium carbonate, 20 oz. ; water 
of ammonia, 48 oz. ; water, 32 oz. 
Mix. Allow to stand 2 or 3 days, and 
then decant the clear solution, and bottle. 

3. — The following formulas yield a 
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I cloudy preparation ; Potassium carbon 
. ate, 1 part ; borax, 1 part ; green soap, 
Ihk parts; strong water of ammonia, 4 
parts ; distilled water, R parts; ' Heat the 
water and dissolve in it the soap and po- 
tassium carbonate ; then add the borax, 
and, when cold, the stronger water of am- 
monia. The preparation may be perfumed 
with the oil of mlrbane. 

4. — Ammonia water, 1 gal. ; soft water, 
8 gal. : yellow soap, 4 lb. ; saltpeter, 8 
oz. Cut th^^ellow soap in shavings, and 
dissolve in soft water by heating ; add 
the saltpeter, and stir well until dissolved ; 
strain, let settle, skim off all soap suds, 
etc., add the ammonia, and bottle at once. 

5. — Perfumed ammonia scouring water 
is prepared by mixing spirits of sal am- 
moniac, 160 parts ; finely scraped soap, 
30 parts ; borax, 10 parts ; cologne water, 
15 parts; distilled water, enough to make 
4G0 parts of liquid. 

I 6. — Yellow .soap, 10 grains ; borax, 1 

; dr. ; lavender water, 20 minims ; stronger 
ammonia water, 6 oz. ; water enough to 
make 20 oz. Dissolve the soap and borax 
in 5 oz. of boiling water ; when cold, add 
the lavender water and ammonia, and 
make up to a pint with water. 

7. -^Alcoho], 1 gal. ; soft ■W’ater, 1 gal. ; 
stronger ammonia water, 1 gal. 

8. — Ammonia water, 5 pt. ; distilled 
water, 5 pt. ; soap, 100 gr. ; olive oil, 
dr. Cut the soap in shavings, boil with 
the oil hnd water, cool, add the ammonia 
water, and bottle. For use in laundries, 
baths and general household purposes, add 
1 tablespoonfiil to 1 gal. of water. 

9. — Oleic acid, 1 oz. ; alcohol, 1 oz. ; 
ammonia .water, 7 oz. ; water to make 1 
pt. 

10. — Soap, In shavings, 2 oz, ; potash 
lye, 1 oz. ; ammonia water, 2 pt. A lit- 
tle alcohol Is sometimes added to make 
the mixture clear. 

11. — Ammonia water, 16 parts; yellow 
.soap, 64 parts ; potassium nitrate, 1 part ; 
soft water, sufficient to make 200 parts. 
Shave up the soap and dissolve It in the 
water by heating; add the potassium ni- 
trate, and dissolve. Let It cool, strain, 
skim off any suds or bubbles, add the am- 
monia, mix, and bottle at once. 

12. ~The best quality : Alcohol, 94%. 

4 OZ. ; soft water, 4 gal, ; oil of rosemary, 

4 dr. ; oil of cltronella, 3 dr. Dissolve 
the oils in the alcohol and add to the 
water. To the mixture add 4 oz. of talc 
(or fuller’s earth will answer), mix thor- 
oughly, strain through canvas, and to 
the colate add 1, 2 or 3 gal. of ammonia 
water, according to the strength desired, 



Cleansing, Bleaching, Etc. 


(Animals, Stuffed) 


in which has been dissolved 1, 2 or 3 oz. 
of white curd or soft soap. 

13. — “Ivory” soap (or other good white 
soap), 4 ozt; rain water, 4 pt. : 16“ am- 
monia water, 4 pt. Cut or shave the soap 
fine and dissolve It In the water by the 
aid of heat ; then cool, and add the am- 
monia. If other strength of ammonia 
water is used, make it correspond with 
the 10“ : for example, if the U, S, 10“ is 
itsed, take only 2 pt. of water instead of 
4 pt, and use G pt of ammonia water ; 
if 20“ ammonia is used, use 5 pt of water 
and 3 pt of ammonia water. This is 
.sometimes called “white ammonia.” 

14. — Potassium carbonate, 1 oz, ; rain 
water, 4 pt ; ammonia water. 4 pt. Dis- 
solve the potassium carbonate (sal tar- 
tar) in the water and add the ammonia 
water. 

Aniline Stains, 

Sodium nitrate. 7 gr, ; diluted sulphuric 
acid, in gr . ; water, 1 oz. Let the mix- 
ture stand a day or two before using. 
Apply to the spot with a sponge, and 
rinse the goods with plenty of water. 

Animal Fibers, Bleaching. 

The material, freed from sweat, fat, 
ffitm, etc., is placed in a bath in which 
a little finely ground indigo part to 
1 part In 100,000 parts of water) is sus- 
pended. Then the spun fibers are placed 
from 24 to 48 hours in an aqueous solu- 
tion of hydrosulphite of sodium, to which 
acetic acid has been added. To each 
1,000 parts of the 1 to 4“ B. solution 
take .) to 20 parts of 50% acetic acid, 
expo.sc to air, then wash, first In a weak 
soda solution, then in clear water, ■ and 
finally dry at 86 to 95“ F. 

Animal Gliie, Bleaching. (Muzzarelli.) 

Add to fine white glue prepared from 
rabbit skins, for dressing white tissues, 
a small quantity of sulphate of soda, and 
mix well ; acetate of lead is then added, 
whereby a precipitate of sulphate of lead 
is occasioned ; the resulting Jelly is thus 
blanched, and, after cooling. Is cut up 
and dried as usual. 

Animals, Stuffed. 

Give the animal a good brushing with a 
stiff clothes brush. After this warm a 
quantity of new bran in a pan, taking 
care it does not burn, to' prevent which 
quickly stir it When warm, ruj| it well 
into the fur with your hand. Repeat this 
a few times, then rid the fur of the bran, 
and give It another sharp briishing until 
free from dust. 
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Balances. 

Equal parts of oleic acid, water of am- 
monia and absolute alcohol are mixed, 
and filtered after settling. The articles 
to be cleaned are nibbed with the mix- 
ture by means of a cloth, and polishe<i 
with a little powdered tripoli. 

Barometer Tubes. 

Try a small quantity of warm nitric 
acid. Then rinse with water, rinse with 
absolute alcohol, and finally with ether ; 
warm to expel the vapor of ether. 

Rcesw'ax, To Bleach. 

Pirre white w’ax is obtained from the 
ordinary beeswax by exposure to the in- 
fluence of the sun and weather. The 
wax is sliced into thin flakes and laid 
on sacking or coarse cloth, stretched on 
fi’ames, resting on posts to raise them 
from the ground. The wax is turned over 
frequently, and occasionally sprinkled 
with soft w'ater If there be not dew and 
rain sufficient to moisten it. The wax 
should he bleached in about 4 weeks. If, 
on breaking the flakes, he wax still ap- 
pears yellow inside, it is necessary to 
melt it again, and flake and expose it 
a second time, or even oftener, before it 
becomes thoroughly bleached, the time re- 
quired being mainly dependent upan the 
weather. There is a preliminary process, 
by which, it is claimed, much time is 
saved in the subsequent bleaching. . This 
consists in passing melted wax and steam 
through long pipes, so as to expose the 
wax as much as possible to the action 
of the steam ; thence into a pan heated 
by a steam bath, where it is stirred thor- 
oughly with water, and then allowed to 
settle. The whole operation is repeated 
a second and third time, and the wax is 
then in condition to be more readily 
bleached. 

Benzine and Gasoline Preparations. 

In handling benzine and gasoline, and 
products into which they enter, their 
great inflammability should never be lost 
sight of. 

1. — The following is said to be the com- 
position of a preparation that will solidify 
benzine ; Cocoanut-oil soap, 2 02 . : solu- 
tion of potassium hydroxide, 1% oz, ; am- 
monia water, 3 oz. ; water, enough to 
make 12 oz, Dissolve the soap in about 
4 oz. of hot water, add the alkalis and the 
remainder of the water. If the benzine 
be added in small portions, with thorough 
agitation, 2 Vi oz. of this mixture will 
solidify 32 oz. of baazlne. . 
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2. — Strong ammonia water, 20 parts ; 
tincture of quiilaya (20%), 30 parts; 
other, 30 parts ; benzine, 150 parts ; alco- 
hol, 500 parts. 

3. — a. — Solidified gasoline or benzine 
jelly may be made as follows : Tincture 
of soap bark, 12 fl.dr. ; benzine to make 
8 fl.oz. Mix, and shake for H hour, then 
allow to stand 12 hours to solidify. 

b. — ^Infusion of soap bark (20%), 4 
l-dr. ; benzine, 2 fl.oz. ; proceed as above. 

c. — ^Wbite soap, 120 grams, dissolved 
In 180 grams of ^t water in a liter bot- 
tle, and 30 grams of ammonia added. The 
solution is then made up to % of the bot- 
tle by water, and shaken up. A tea- 
spoonful of this mixture is placed in a 
bottle holding 250 grams, and mixed 
therein with some benzine, and afterward 
the bottle is filled with benzine under 
protracted shaking. 

4. — ^Wbite Castile soap, 3^ av.oz. ; 
boiling water, 3% fl.oz. ; water of am- 
monia, 5 fl.dr. ; benzine, enough to make 
16 fl.oz. Dissolve the soap in the water, 
and, when cold, add the other ingredi- 
ents. 

5. — Ineombustible Benzines and Ethers. 
a. — For rendering ethers and benzines in- 
combustible a method is to add carbon 
tetrachloride in suitable proportions. This 
is a slightly volatile body, which can be 
dissolved cold in ethers, alcohols, and other 
products. For benzine, absolute incom- 
bustibility is said to be secured with 25 
or 30% of the tetrachloride. The result 
of numerous experiments shows that ig- 
nited benzine is extinguished if carbon 
tetrachloride is poured on the flames ; it 
acts by solution in the benzine, and there 
is, therefore, the possibility of using the 
tetrachloride as an extinguisher of fire. 
For this purpose it may be either en- 
closed in grenades of thin glass, to be 
thrown on the fire, or, as In the Decrut 
method, directly projected by means of a 
pump. This is the composition of a much 
advertised cleaning medium which has a 
very extensive sale 

b. — ^Rosin soap, 1 lb. ; common white 
soap, 1 Ib. ; potai^um hydroxide, 3 oz. ; 
alcohol, 8 oz. ; carbon tetrachloride, 5 pt. ; 
enough wat^. Melt the soaps together 
on a wat^* bath, adding them a little 
water from tinw to time aa required. Dis- 
solve the potanlum hydroxide in the alco- 
hol, add to this solution pt. of carbon 
tetradiloride and incorporate the liquid in 
the soap mass, beating the whole with an 
egg beater. Transfer the pasty mass to a 
sultidrfe bottle, add the rest of the carbon 
tetrachkadde and mix the whole by agita- 
tion. The compound should at on(» be 
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transferred to wide-mouthed bottles of the 
size desired for the market and these Im- 
mediately corked tightly. Sometimes a 
portion of the carbon tetrachloride sepa- 
rates from the “cream" on standing, but 
it can be reincorporated quite easily by 
shaking before using. 

Birds. (See Feathers and Birds.) 

Black Cloth. 

Dissolve 1 oz. of bicarbonate of am- 
monia in 1 qt. of warm water. With 
this liquid rub the cloth, using a piece 
of flannel or black cloth for the purpose. 
After the application of this solution 
clean the cloth well with clear water, dry, 
and iron it, brushing the cloth from time 
to time In the directipn of the fiber. 

Blackboards, To Remove Grease from. 

Make a strong lye of pearlashes and 
soft water, and add as much unslaked 
lime as it will take up. Stir it together 
and let It settle a few minutes ; bottle it, 
and stopper close. Have ready some 
water to dilute it when used, and scour 
tile part with it. The liquor must not 
remain long on the board, as It will draw 
the color with it. Hence use it with care 
and expedition. 

Blankets. 

1. — Put 2 large tablespoonfuls of borax 
and 1 pt. of soft soap into a tub of cold 
water. When dissolved put in a pair of 
blankets and let them remain overnight. 
Next day rub, and drain them out, and 
rinse thoroughly in two waters, and hang 
them up to dry. Do not wring them. 

2. — Scrape 1 lb, of soda soap and boil 
it down In sufficient water so that when 
cooling you can beat It with the hand to 
make a sort of jelly. Add 3 tablespoon- 
fuls of spirit of turpentine and 1 table- 
spoonful of spirit of hartshorn, and with 
this wash the article well and rinse in 
cold water until all the soap is taken off. 
Then apply salt and water, and fold be- 
tween two sheets, taking care not to 
allow two folds of the article washed to 
tie together. Smooth with a cool Iron. 
Only use the salt where there are deli- 
cate colors that may run. If you can 
get potash soap. It will be better, as 
woolen manufacturers do not use soda 
soap. 

3. — Put the soiled blankets to soap for 
15 minutes In plain soft warm water. 
Prepare a soft jelly with first-class laun- 
dry soap and boiling water, 1 lb. of soap 
for every blanket Pour this Into a tub 
of warm water, let it melt, and lather 
It up well with the hand. Wring the 
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blankets from the soaking tub, and throw 
thraa into the lather ; stir them about, 
and leave to soak for 10 mnutes ; then 
haftdrnib every inch of the blankets, pay- 
ing especial a ttent ton to stains. Take 
them out and wring, then rinse in warm 
water twice. Dry well, but do not ex- 
pose them to great heat. When dry, 
stretdi them In every direction, and rub 
all over with a piece of clean rough flan- 
nel. This makes them fluffy and soft. 
If very dirty, a little borax may be added 
to the water, but no soda or bleaching 
powder should ever be used. 

Bleaching, 

1. — Bleaching Powder, or Chloride of 
Lime, is prepared by passing chlorine gas 
into boxes of lead in which a quantity 
of slaked lime Is laid on shelves. The 
stuff to be bleached is first boiled in lime 
water ; wash, and, wtthoutt drying, boil 
again in a solution of soda or potash ; 
wash, and, without drying, steep in a 
weak mixture of chloride of lime and 
water for 6 hours ; wash, and, without 
drying steep for 4 hours in a weak solu- 
tion or mixture of sulphuric acid and 
water ; wasdt well, and dry ; upon an 
pmergency, chlorate of potash, mixed with 
.“I tlmea Its weight of common salt, and 
diluted in water, may be used as a bleach- 
ing liquid. 

2. — Carbonate of potash, 22 parts ; 
sand, free from alumina and iron, 30 
parts ; ^arcoal, 2 parts. 

3. — Carbonate of soda, 22 parts; car- 
bonate of potash, 70 parts; sUiotte of 
potash; 20 parts; charcoal, 1 part. 

4. — Silica, 1 part; common salt, 2 
parts. 

5. — The remarkable bleaching com- 
pound of Mr. Charles Toppan, of Salem, 
Mass., consists of 3 parts, by measure, 
of mustard-seed oil, 4 parts of melted 
paraffine, and 3 parts of caustic soda, 
200 Be., well mixed to form a saponace- 
ous compound. Of this, 1 part of weight 
and 2 parts of pure tallow soap are mixed, 
and of this mixture 1 ok. for each gal. of 
water Is used for the bleaching bath, and 
1 OK, of <^stic soda, 20“ Be,, for each 
Eial., is added, n^en the bath is heated in 
a close vessel* the goods entered, and 
tolled ♦‘until Sufficiently bleached." 

Fahrics.<->The goods must 
^ washed and boiled, then transferred 
to a warm bath of 300 parts of water 
aod 2 parts of permanganate of potash. 
In this it must be left for an hour, al- 
"♦ays under water. It is then transferred 
to the second cold l^th of 500 parts of 
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water with 60 parts of sulphurous acid, 
in which it must remain covered for 3 
to 4 hours. To be then dried in a warm 
place. 

7. — Imtantaneoue Bleaching Fluid.— 
In 5% pt. of water, heated to 190 or 
212“ F., are introduced successively : 
Mother of pearl, 3^ oz. ; indigo, 0.75 
gr. ; cochineal, 0.75 gr. ; chloride of lime, 
150 gr. ; soda crystals, 150 gr. ; potash, 
150 gr. Boil for half an hour, and the 
preparation Is ready for use. The in- 
ventor, M, Boiseller, says: “The mother 
of pearl gives softness, luster, stmpl^neas, 
etc., and gives to hemp the feel of cash- 
mere ; the indigo gives a slight azure tint, 
the cochineal adds Iwightness, the chlo- 
ride effects the bleaching, the soda washes 
and brushes, and the potash removes all 
grease." 

8. — Small Articles. — ^Articles, as pocket 
handkerchiefs, require, every few weeks, 
to get a good “stewing" In a warm oven, 
often having to be left there, in a good 
large stewpan, for several days at a time, 
until they look white- As a preparation 
for washing, always steep white (not 
color-pinted ones) articles in cold water 
for a few hours, and then the soiled parts 
can be very much cleansed by a good 
pressing together between the hands — no 
violent rubbing — then use good white soap 
on them, and let them remain overnight, 
folded flat in a dish, not in water, but 
yet wet enough to completely melt the soap 
through the texture of the articles. Do 
not be stingy of soap ; you can use the 
lather with other article of a less fine 
sort. A little practice will bring you to 
the use of enough without waste. Next 
day pour on to said clothes a ketUeful 
of very clean boiling water — boiling, mind 
you; for if only 1“ below the boiling 
point it will not be hot enough to whiten 
them. Cover your washing mug (or 
basin) at once, so that the steam is k^t 
in ; after 20 to 30 minutes has passed 
wash your things, and give them a rii^ 
In plenty of tepid water. If now they 
are not to your satisfaction, spread them, 
well pulled out, while wet, upon a lai^e 
dish, which plaa at or outside an open, 
sunny window, sprinkle them with clean 
cold water several times a day. Keep 
this going for 2 or 3 days; then warfi 
again In a clean “scald,” as above de- 
sCTibed, and when you have them finished 
it will be your own fault if your lacea 
and handkerchirfs ‘are not a wonder to 
all beholders. Never starch your lace 
ardcles, but crip them in cold water lb 
which 2 or 3 tinnps of loaf si^far are 
dissolved; also, be sure to stretch out 
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tlte worl^ while v^et, then dry flat on a 
towel upon the bed. | 

Blood Stains. I 

1. — ^An accidental prick of the finger j 
frequently spoils the ai^iearance of work, 
and if for sale, decreases Its value. Stains 
may be entirely obliterated from almost 
any substance by laying a thick coating 
of common starch over the place. The 
starch is to be mixed as if for the laun- 
dry, and laid on quite wet. 

2. -^The free and early application of a 
weak solution of soda m potash, and the 
subsequent application of the solution of 
alum, is recommended. 

3. — Blood aM Altmminoid Matters . — 
Steeping In lukewarm water. If pepsine, 
or the Juice of the Corfca papaya, can be 
procured, the si>ots are first softened with 
lukewarm water, and then either of these 
sulM3tances Is applied. 

Books. 

1. — Blood Stains . — Soak in cold water, 
wash with soap, and rtnse. 

2. — Damp stains are treatefl In the 
same way as water stains, but with less 
chance of success. 

3. — Dvst can be removed by using bread 
or very soft rubber. 

4. ^pinger Jforfcs. — Very difficult to 
erase. Apply a jelly of white or curd 
soap, then wasli with a brush In cold 
water. 

5 . — Fox Marks. — Use very dilute hy- 
drochloric acid or Javelle water. 

6. — Grease Spots. — a. — Put over the 
spot a piece of blotting paper and apply 
a hot Iron. 

b. ^-C)r, apply French chalk, put a piece 
of paper over it, and apply the iron. 

c. — Or, try ether or benzine, put blot- 
ting paper above and below the spot 

7 . — Ink Stains (Marking Ink, etc.). — 
Apply tincture of iodine. The silver in 
the ink forms silver Iodine, which is re- 
moved by a weak solution of potassium 
cyanide (deadly poison). 

8. -^lnk Stains (of Writing Ink ). — 
Usually try oxalic add followed by chlo- 
ride of lime. Wash well. 

o jywrf — ^Vory little can be done. 

Wash In cold water, then In dilute hydro- 
chloric acid, and afterward in a weak 
solution of dilorlde oi lime. Rinse, and 

stains are removed by boil- 
ing water and alum. It will be necessary 
to e^t the rtieet on Als bath for some 
houH. Dry between clean blotting pa- 
per. Ttie amount of alum is immaterial. 


1. — Oil or fatty matter may be easily 

removed by a solution of permai^nate 
of potassa. * 

2. -~Tq remove turpentine, • petroleum, 
photogene, etc., pour into them a little 
strong sulphuric acid ; after they have 
been allowed to drain as much as pos- 
sible the bottle is then corked, and the 
acid caused to flow into every portion 
of it, for about 5 minutes. It Is then 
washed with repeated rinsings of cold 
water. All traces of oil or grease left 
will be removed in a very expeditious 
manner, and no odor whatever will be 
left In the bottle after washing. 

3. — Introduce 2 heaped tablespoonfuls 
(for every quart of capacity) of fine 
sawdust or wheat bran, and shake well 
to cover the interior surface thoroughly ; 
let stand a few minutes, and then add 
about 100 c. c. of cold water. If the 
bottle be then rotated in a horizontal po- 
sition It will usually be found clean after 
a single treatment In the case of dry- 
ing oils, especially when old, the bottles 
should be moistened inside wth a little 
other, and left standing a few hours be- 
fore the Introduction of sawdust This 
method is claimed to be more rapid and 
convenient than the customary one of 
using strips of paper, soap solution, etc. 

4 — Where soda and water does not do 
the work, put about equal parts of pow- 
dered potassium bichromate and sulphuric 
acid into the bottle. Shake the bottle 
well until the particles turn black, then 
rinse out well with water. 


5. — If vessels are oily, or otherwise 
greasy, they should not be washed with 
water, but wiped with dry tow, or a dry 
dirty cloth, so as to remove as much 
grease as possible. By changdng the cloth 
foi* one that is clean, the vessel can be 
wiped until all traces of grease disappear. 

6. — A strong solution of an alkali, such 
as pearlash, may be used, whereby the 
removal of the grease is materially facili- 


tated. 

7. — ^It would be easy for a practical 
brush maker to construct a brush In the 
form of a hollow cone, which would reach 
the bottom of bottles; but the difficulty 
would be to get it Into the bottle without 
spoiling It (the brush.) A brush composed 
of a i^ngle bundle of long hairs, someth^ 
like a painter's sash tool, with the 

cut somewhat tapering, should ahsWer tn^ 
purpose. The botUh must, (tf 
turned around with the hand, W bring 
every part Into conUct vrtth the brush. 

8. -r-Lead shot, where so 

leave carbonate of lead on the interna 
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surface, and this Is apt to be dissolved 
In the wine or other liquids afterward 
intrduced, with poisonous results ; and 
particles of the shot are sometimes inad- 
vertently left In the bottle. Fordos states, 
that clippings of iron wire are a better, 
means of rinsing. They are easily had, 
and the cleaning is rapid and complete. 
The iron is attacked by the oxygen of the 
air, but the ferruginous compound does 
not attach to the side of the bottle, and 
is easily removed In washing. Besides, 
a little oxidized iron is not injurious to 
health. Fordos found that the small 
traces of Iron left had no apparent effect 
on the color of red wines ; it had on 
white wines, but very little ; but he thinks 
it might be better to use clippings of tin 
for the latter. 

9. — Take a small piece of the very fin- 
est and softest flannel, without crease 
or seam, or a few inches of superfine 
broadcloth, dip this in powder blue, and 
with it clean your plate glass, polishing 
with a rag of soft silk or fine chamois 
leather, 

10. —To remove some odors in bottles 
has baffled almost all attempts of drug- 
gists to counteract or dissipate them. 
ItKioform, asafetlda, ichthyol and valerian 
are among the articles which furnish these 
persistent odors. Fresh powdered mus- 
tard poured into the bottle (Sud. Apoth. 
ZeiL), followed by cold water, agitation, 
shon standing, and a final rinsing, will 
clear them of the offending odors. 

11. — Rosin, Turpentine, Resirwus Var- 
nishes, etc. — a. — Wash with a strong al- 
kaline solution, and rub by means of wire 
and tow. 

b. — If the alkali falls to act* a little 
sulphuri acid may be employed with ad- 
vantage. The latter acid will' also be 
found advantageous in removing pitch and 
tar from vessels of glass. Nitric or sul- 
phuric acids may be employed to clean 
flasks which have contained oil. 

12. — Rubber Stoppers . — Cover the stop- 
pers with water, add a few ounces of 
burnt sugar, and let them soak for a few 
days, stirring onces or twice daily. After 
this treatmmt wash them, and they are 
ready for use.' 

Brass and Copper Cleaning. (See also Gas 
Plxtnres.) 

l.—There are many substances and 
thixtures which will clean brass. Oxalic 
acid, muriatic acid, and several other 
acids, will clean brass very effectively; 
.^alte acid is the best, but the acids must 
^ well washed off, the brass dried, and 
than rubbed with sweet oil and trlpoli. 
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otherwise it will soon tamisH again. Mix- 
ture to clean brass 1$ : Soft soap, 1 oz. ; 
rotten stone, 2 oz. 

2. — Oxalic acid, I oz. ; rotten stone, 2 
oz. ; sweet oil, 1% oz- ; spirits of turpen- 
tine, enough to make a paste. When 
used, a little, water is added, and friction 
applied. If the brass is very dirty it re- 
quires a strong acid to make It bright ; 
such is chromic acid, best prepared by 
mixing bichromate of potassa, sulphuric 
acid and water, equal parts of each. This 
makes the dirtiest brass bright and clear 
at once, but it must be Immediately 
washed off with plenty of water, rubbed 
dry, and polished with rotten stone. There 
are no patents on any of those proceed- 
ings, and if there were, the patentees 
would not be sustained in their claims. 

3. — Wash with rock alum, boiled in a 
strong lye in the proportion of 1 oz. to 
1 pt. ; polish with dry tripoU. 

4. — The government method prescribed 
for cleaning brass, and in use at ail the’ 
United States arsenals, is claimed to be 
the best in the world. The plan Is to 
make a mixture of 1 part of common nit- 
ric acid and % part of sulphuric acid, in 
a stone jar, having also ready a pail of 
fresh 'Water and a box of sawdust. The 
article to be treated are dipped into 
the acid, then removed into the water, 
and finally rubbed with sawdust. This 
immediately changes them to a brilliant 
color. If the brass has become greasy it 
is first dipped in a strong solution of pot- 
ash and soda in warm water; this cuts 
the grease, so that the acid has free power 
to act. 

5. — Rub the surface of the metal with 
rotten stone and sweet oil, then rub rub off 
with a piece of cotton flannel, and polish 
with soft leather. A solution of oxalic 
acid rubbed over tarnished brass soon re- 
moves the tarnish, rendering the metal 
bright. The acid must be washed off with 
water, and the brass rubbed with whiting 
and soft leather. A mixture of muriatic 
acid and alum, dissolved in water, im- 
parts a golden color to brass articles that 
are steeped in it for a few seconds. 

6. — ^First boil your articles in a pan 
with ordinary washing soda, to remove 
the old lacquer; then let them stand for 
a short time in dead nitric acid; then 
run them through bright dipping nitric 
acid. Swill all acid off in clean w^ter, 
and brighten the relieved parts with a 
steel burnisher, replace in clean water, 
and dry out in beech sawdust. Ne^, 
place your work on the stove till heat^, 
so that you can 'with difficulty bear your 
hand on the articles, and apply pale lac- 
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quer with a hrush ; the work will burn if 
heated too much or too rapidly. 

7. — Put a coat of nitric acid over the 
part you want cleaned, with a piece of 
rag; as soon as it turns a light yellow 
rub it dry, and the brass will present a 
very clean appearance ; if not satisfac- 
tory, repeat 

8. — Oxalic acid and whiting, mixed, and 
applied wet with a brush, and brushed 
agaiq when dry with a soft plate brush 
to polish with dry whiting. 

9. — Chalk, 10 parts ; white bole, 4 
parts; magnesium carbonate, 1 part; iron 
oxide, 1 part 

10. — Oxalic acid, 1 dr. ; rotten stone, 
in powder, 4 oz. ; boiling water, 1 oz. ; 
oil of turpentine, % dr. ; soft soap, H 
oz. ; sweet oil, 5 dr. First dissolve the 
acid In the water, then add the rotten 
stone and other ingredients. 

11. — Oxalic acid, 1 part; iron peroxide, 
15 parts ; powdered rotten stone, 20 
parts; plam oil, 60 parts; petrolatum, 4 
parts. See that solids are thoroughly pul- 
veri 2 ^ and sifted, then add and, thor- 
oughly Incorporate, the oil and petrola- 
tum. 

12. — Starch, 1 part ; powdered rottten 
stone, 12 parts; sweet oil, 2 parts; oxalic 
acid, 2 parts ; water to mix. 

13. — To 1 oz. of powdered potassium 
bichromate add 2 oz. each of sulphuric 
acid and water. Apply by dippings or 
rubbing the article to be cleaned, and 
wash off immediately with water ; rub 
dry, and polish with rotten stone. 

14. — Oxalic acid, 3 parts ; water, 50 
parts ; kleselguhr, 7 parts. Di^lve the 
acid and add the earth. Shake before 
using. 

15. — ^It would not suffice to pickle brass 
objects ; the brilliancy thus produced 
would not be durable. To attain a good 
polish, the surfaces have to be rubbed 
with very fine tripoli, mixed with olive 
oil ; next rinse with soap water and Mdpe 
dry with fine linen. 

16. — Brass work that Is so dirty from 
smoke and heat as not to be cleaned with 
oxalic add should be ‘thoroughly washed 
or scrubbed with soda, or pota^ water, 
or lye. Then dip in a mixture of equal 
l^ts of nitric add, sulphuric add and 
water; or, if It cannot be conveniently 
dlppi^ make a swab of a small piece of 
woolen cloth upon tlm end of a stick, and 
mb the solution over the dirty or smoky 
parts ; leave the acid on for a minute, and 
then wash clean and polish. « 

n^rty Spccfc*, To Bcmouc.— If you 
cannot wash off the fty q)eclcs with soap 
and warm water on a cloth, Uiere is no 
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way that an amateur can r^nlsh lamp- 
work with ai^ satisfactloa To do this 
the lamp must be taken apart and the 
brasswork boiled in caustic soda to re- 
move all oil and vamlah ; then rinse in 
hot water and dip in strong nitric acid 
for a few seconds only, when it will come 
out clean and bright ; then rinse clean 
in boiling water. Dry in sawdust, brush 
off, and lacquer wth thin shellac varnish. 
The metal must be warm and perfectly 
free from grease. 

18. — Gun Shells. — For such as have 
been used, boil in a strong solution of 
caustic soda, rinse in hot water, then 
dip In a hot pickle of sulphuric acid, i 
part; water. 4 parts; and rinse in hot 
water. 

19. — Inlaid Work. — Mix tripoli and lin- 
seed oil, and dip felt Into the prepara- 
tion. With this, polish. If the wood be 
rosewood or ebony, polish it with finely 
powdered elder ashes, or make a polishing 
paste of rotten stone, a pinch of starch, 
sweet oil and oxalic acid, mixed with 
water. 

20. — Lighting Ftrtures. — Have the wa- 
ter clean and boiling In two vessels. Dip 
in one water and then in the next as soon 
as taken from the nitric acid bath, so 
that there i^all be no traces of acid on 
the fittings. Dry In boxwood sawdust 
while hot, and place upon a piece of hot 
sheet iron over a stove. As soon as all 
traces of water have left, quickly lacquer 
with very thin shellac varnish, using a 
camers'hair brush. You can make the 
lacquer by dissolving shellac in best alco- 
hol. Do not touch the metal with the 
fingers before lacquering 

21. — TemUah, To Prevent. — a. — Dis- 
solve 1 oz. of best brown shellac In 1 pt. 
of alcohol (wood alcohol will . answer, 
and it Is much cheaper than that distilled 
from grain), and add to such solution 
1 dr. of gamboge and 3 dr, of cape aloes. 
Heat the articles, and apply the lacquer 
with a camers-halr brush. The articles 
should be thoroughly cleaned and polished 
before the lacquer Is applied, otherwise 

I the result wil be disappointing. 

h._Bleached shellac, 2 oz. ; camphor, 
' % oz.; alcohol, 16 oz. WhUe wood alco- 
hol, or denatured alcohol, will answer 
very well for la<xiuerB, we wish 
to warn those who employ the methyl 
iQ>lrit of its poisonousness, and its power 
to cause blindness even by its fumra.. 

Brass and Copper Peltshlng- 

The Wiener ^eifenHedet^ZHtung 
lisbM the foUowhig collection of formulas 
for copper and brass polishers: 
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t— Cream of tartar, 5 parts; alum, 10 
j>arts ; sodium chloride, 10 parts ; water, 
100 parts. . The salts are dissolved in the 
water, andi the solution is allowed to 
stand several days. A white precipitate ^ 
ill fwmed, from which the liquid is de- 
canted. If turbid, the liquid must be fil- 
tered through paper, 

2. — Dissolve 10 parts of tartaric add 
ill 100 parts of water, and mix with 5 i 
to 10 parts of ferric oxide. 

3. — Pour 1 part of sulphuric add care- 
fully Into 20 parts of water, stirring with 

a stick of wood. Dissolve 2 parts of * 
alum in the dilute add, and add 2 parts . 
of fine potato meal. The meai must be 
thoroughly rubbed down with the acid ' 
liquid, added in small portions at a time, ; 
until a homogeneous paste is obtained. ^ 
This preparation must be kept in bottles 
closed with paraffined corks. 

4. — Oxalic add, 500 parts , tripoli, or 
infusorial earth, 150 parts. 

5. — Ammonia water, concentrated, 50 
parts ; water, 100 parts ; prepared chalk, 
20 parts. Red or yellow aniline dye, as 
inuch as desired. 

6. — Sal ammoniac, 10 parts, is dissolved 
in 75 parts of water, and 5 parts of chalk 
added. 

7. — Flowers of sulphur, 10 parts ; 
gmund chalk, 10 parts ; mix with 100 
]>arts of vinegar. 

S.—Alcohol, 80%, 100 parts ; olein, 50 
parts; tartaric acid, 80 parts,: tripoli, 30 
parts. Mix the tartaric add (in powder 
form) with the alcohol, whereby the acid 
is partly dissolved. Then add the olein, 
and finally the tripoli, taking care to mix 
thoroughly. 

9. — Rotten stone, 3 oz. ; powdered soap, 

1 oz. Apply with a little spirit of turpen- 
tine or sweet oil, 

10. — ^Bross, Copper, German Silver, 
etc,, To Polish. — Use Vienna lime, with 

oil. 

Brass. — 1. — Rub the metal with rotten 
stone and sweet oil, then rub off with a 
piece of cotton flannel, and polish with 
soft leather. A solution of oxalic add, 
nibbed over tarnished brass, soon removes 
the tarnish, rendering the metal bright 
The add must be washed off with water, 
and the brass rubbed with whiting and 
soft leather. A mixture of muriatic acid 
and alum dissolved in water imparte a 
golden color to brass articles that ai^ 
steeped In It for a few seconds. 

2.— In polishing old brasswork which 
has been scratched and tarnished by wear, 
pumice or bath brick should be used with 
soap and water for soourlng off with, and 
I'oiten stone, with kerosene oil, for the 
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wet finish, and dry for the final polish. 
The same method should be used for new 
brass work. New work should require, 
after leaving the lathe and vise tools, but 
little polishing or grinding, and every good 
workman should try to avoid using an 
emery stick or emery cloth, as with prop- 
er care in the use of tools a great deal 
of grinding and polishing can be dispensed 
Mdth. The polishing of metals varies 
somewhat according to their character, 
but the main principle underlying all is 
the substitution of progressively finer 
scratches for those left by the material 
last used, until they become so delicate as 
to be invisible without the aid of a mi- 
croscope, 

3. — Three parts of axallc acid are dis- 

' solved in 40 parts of hot water ; add - 
100 parts of powdered pumice stone, 2 
parts of oil of turpentine, 12 parts of 
soft soap and 12 parts of a fat oil. 

4. — Rotten stone, 7 oz. ; powdered ox- 
alic acid, 1 oz. Both are used with a lit- 
tle water. 

5. — Soft soap, 2 oz. ; rotten stone, 4 
oz. ; beaten to a paste. 

6. — Rotten stone, made intq a paste 
with sweet oil. 

7. — Rotten stone, 4 oz. ; oxalic acid, 
in fine powder, 1 oz. ; sweet oil, 1 % oz. ; 
turpentine, q. s. to make a paste. 

The above are used to clean brasswork, 
when neither varnished nor lacquered. 
The first and last are best applied- with 
a little water. Both require friction with 
soft leather. 

8. — Make a paste of equal parts of sul- 
phur and chalk, with sufficient vinegar to 
reduce it to the proper consistency ; apply 
it to the metal while moist, allow it to 
dry on, and rub with a chamois skin. 
For ornaments or engraved work, clean 
with a brush. 

9. — Another pi-ocess, and one that gives 
I to the brass a very brilliant color, is to 

make a wash of alum boiled in strong 
lye, in the proportion of 1 oz. of alum 
to 1 pt of lye. Wash the brass with 
this mixture, and afterward rub with 
chamois and tripoli. 

JO. A weak solution of ammonia in 

water makes an excellent wash. Apply 
it with a rag, dry with a piece of chamois, 
and afterward rub with a piece of chamois 
and a very small quantity of Jewelers’ 
rouge. 

11.— Place 2 oz. of sulphuric acid in an 
earthen vessel and add 1 Qt. of cold soft 
water; after the heat that is generated 
has passed off add 1 oz. each of triptrtl 
and Jewelers’ rouge. When well mixed 
put in a bottle for use. 
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12. — Brass may be polished without a 
burnisher by using an exceedingly fine cut 
file and fine emery cloth. 

13. — Small articles to be polished 
should be shaken by themselves for a 
short time ; then some greasy parings of 
leather should be put in the barrel with 
them. After they have been shaken 
smooth the greasy leather parings are re- 
placed by clean ones, and the shaking is 
continued as long as necessary. 

14. — When the brass is made smooth 
by turning, or filing with a very fine file, 
it may be rubbed with a smooth, fine- 
grained stone, or with charcoal and water. 
When it is made quite smooth, and free 
frarn scratches, ft may be polished with 
rotten stone and oil, alcohol, or spirits of 
turpentine. 

15. — Brasswork can be polished by rub- 
bing the metal with finely powedered trip- 
oil mixed with sweet oil, and applied with 
a rubber made from a piece of an old hat 
or felt Or else a mixture of glycerine, 
stcarine. naphthaline or creosote, mixed 
with dilute sulphuric acid, can be used. 

16. — Magic Polish for Brass. — Sulphu- 
ric acid, 20 parts ; pulverized bichromate 
of potash,' 10 parts; dilute with an equal 
weight of water ; apply well to the brass. 
Wash well in water, immediately wipe 
dry. and polish with rotten stone. 

17. — Brass Movements. — Spanish whit- 
ing is mixed with clear rain water in 
the proportion of 2 lb. to the gal. Stir, 
and let stand for a few minutes to allow 
the gritty portion to settle ; decant off the 
water into another vessel and again allow 
it to stand. The settlings in the second 
vessel are mixed with Jeweler’s rouge and 
used for polishing. 

18. — Petroleum Brass Polish. — Tripoli, 

16 av.oz, ; Spanish whiting, 16 av.oz. : 
powdered rotten stone or pumice,, 8 
av.oz. ; petroleum, 2 fl-oz. ; petrolatum, to 
make a soft paste; oil of myrbane to 
suiL 

18. — Pickling Brass Castings. — A solu- 
tion is frequently made up by mixing 3 
parts of sulphuric acid and 2 parts of 
nitric acid, and adding to each quart of 
the mixture about a handful of common 
table salt This mixture is frequently 
used undiluted with water, and Is to be 
handled with great care, as it. will at- 
tack the hands badly. One advantage of 
this sohition is that it leaves a good color 
on the castings, and hence it Is frequently 
used for this purpose. The pickling so- 
lution used for 'brass castings must be 
kept in an earthenware or in a 

viti^fiedl bathtub, and the bath must be 
tai^ enough to dip the large castings 
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into it. Owing to the fact that hydro- 
fluoric acid will attack sand, it cannot 
be kept in a crock or Jug, as It would 
immediately eat a hole through It and 
escape. Hydrofluoric acid must be kept 
in a lead carboy, but the dilute acid can 
be kept in wooden tubs or barrels. Either 
dilute or concentrated hydrofluoric acid 
will dissolve glass very readily, and hence 
cannot be kept In a glass bottle. Con- 
centrated sulphuric acid is frequently 
kept in ii-on tanks, but dilute sulphuric 
acid attacks iron readily, and hence it 
is necessary to keep dilute sulphuric acid 
In earthenware jugs and Jars, glass bot- 
tles or wooden tubs or vats. 

Brickwork, To Remove Mildew. 

Builders’ acid (hydhochloric acid) is 
often used for removing white stains 
from brickwork. Its eflBcacy in the case 
of mildew would be doubtful. A coat 
of linseed oil on the perfectly dry brick 
would have a good preventive tendency. 
Melted parafline, applied hot, and worked 
in with a paint burner, would also be effi- 
cacious. Perhaps either of the last named 
applications would destroy the mildew or 
white stain also. Acid, used by an expe- 
rienced man, would not injure the Joints. 

Bristles, To Bleach. 

Cleanse well In a preparation of tepid 
water and soft soap. Then dip in cold 
water. Leave for 2* or 3 days in an aque- 
ous solution of sulphurous acid, after 
which wash and dry. 

Britannia Metal. 

1. — Use finely powdered whiting, 2 ta- 
blespoonfuls of sweet oil and a tittle yel- 
low soap. Mix with spirits of wine to a 
cream. Ruh on with a sponge, wipe off 
with a soft cloth, and polish with a 
chamois skin. 

2. — Rub first with Jewelers’ rouge, made 
into a paste with oil ; wash in suds, rinse 
dry', and polish with chamois. 

Broadcloth, To Remove Btains. 

Grind fine oz. of pipeclay ; mix 
with 18 flrops of alcohol and the sama 
quantity of spirits of turpentine. Mois- 
ten a little of this mixture with alcohol 
and rub on the stains. When dry, rub 
off with a woolen cloth. 

Bronze and GUt. See also Brass and 
Copper above.) 

1 . — Clean the surface, first of all, with 
whiting and water, or crocus powder, 
til It ts polished ; then cover with a 
of pluiAbago and crocus, mixed in the 

) 
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proportions that will produce the desired 
color. Heat the paste over a small char- 
coal fire. Perhaps the bronzing has been 
produced by a corrosive process ; if so, 
try painting a solution of sulphide of po- 
tassium over the cleaned metal. 

2. — Articles of bronze are beat cleaned 
by the use of a paste made of powdered 
chicory and water. The paste is spread 
over the bronze and rubbed well over the 
surface by rueans of a stiff brush (an old 
stiff tooth brush will answer), and then 
showed to dry on the article. After dry- 
ing, rinse off the powder with 'running 
water, and dry in the sun. Wiping off 
^vlth an oiled rag will Improve the looks 
of modern bronzes. 

3. — Rub delicate objects with a sponge 
charged with a mixture of 28 parts of 
alcohol, 14 parts of water and 4 parts of 
lavender oiL 

A.~^Fly Specks. — I^a vender oil, 1 dr. ; 
alcohol, 1 oz. ; water. 1% oz. Use a soft 
sponge, and proceed quickly, with little 
rubbing, 

5,— C/ffded Bronze. — a. — Commence by 
rejnovlng the spots of grease and wax with 
a little potash or soda dissolved in water. 
Let dry, and apply the following mixture 
with a rag : Carbonate of soda, 7 parts ; 
whiting, 15 parts ; 85° alcohol, 50 parts ; 
water, 125 parts. When this coating is 
dry pass over it a fine linen cloth or a 
piece of supple skin. The hollow parts 
are cleanetl with a br,ush. 

b. — After removing the grease spots, as 
specified above, let dry, and pass over all 
the damaged parts a pencil dip]>ed in the 
following mixture : Alum, 2 parts : nitric 
acid, fi5 parts ; water, 250 parts. When 
the gilding becomes bright, wipe, and dry 
in the sun or near a fire. 

c. — Wash in hot water containing a lit- 
tle soda, dry, and pass over the gilding a 
pencil soaked in a liquid made of 30 parts 
of nitric acid, 4 parts of aluminum sul- 
phate and 125 parts of pure water, Di*y 
in sawdust. 

d. — Immerse the objects in boiling soap 
water and facilitate the action of the soap 
by rubbing with a soft brush ; put the 
objects In hot water, brush them care- 
fully, and let them dry in the air ; when 
they are quite dry rub with an old linen 
cloth of a soft skin the shining parts only 
without touching the others. 

greasy, wash carefully in suds ; 
or, better, dip into a hot solution of caus- 
dc potash, and then wasli in suds with 
3 soft rag, and rinse in running water. 
If not then dean and bright, dip into the 
following mixture t Nitric acid, 10 parts ; 
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aluminum sulphate, 1 part; water, 40 
parts. Mix. Rinse in running water. 

f.— Boll in a weak alkali prepared from 
an infusion of wood ashes. Then clean 
witjj a solution composed of equal parts 
of nitric acid, water and alum. 

6. — Imitation of Gilding: — There are 
varnished bronzes so nearly resembling 
gilded bronzes in appearance that they 
may be easily confounded. To distinguish 
them it is sufficient to touch them with 
a glass rod dlpi)ed in a solution of mer- 
cury bichloride (corrosive sublimate). If 
the object is gilded the point touched will 
not change color ; if not, a brown spot 
will be formed. 

7. — Ornaments. — Boil ■ the articles in 
ordinary soaper’s lye ; rinse out, and roll 
In bran and sawdust. If the bronze is 
of the stamped variety, the lye must be 
mixed with salt. The ornaments should 
then be properly brushed, but no water 
must get to the back. A well-known 
method of cleaning gold-colored bronze ar- 
ticles consists in. washing them in the 
above lye and brushing thoroughly with 
a brush, then passing them through a 
fluid made up of equal parts by weight 
of water, nitric acid and alum, drying 
them with a rag and gently warming 
them. 

8. — OxUHzed Bronzes.— First dip in 
strong soda lye, then in a bath containing 
1 part of sulphuric acid to 12 parts of 
water. Rinse in clean water, and next 
in water containing a little ammonia. 
Dry, and rub with a polishing powder or 
paste. 

9. — Statuary. — Use weak soap suds or 
aqua ammonia. 

Brushes. 

Dissolve a piece of soda in some hot 
water, allowing a piece the size of a wal- 
nut to 1 qt. of water. Put the water, 
into a basin, and after combing out the 
i hair from the brushes, dip them, bristles 
j downward, into the water and out again, 

I keeping the hacks and handles as free 
from the water as possible. Repes^ this 
until the bristles look clean ; then rinse 
the brushes in a little cold water ; shake 
them well, and wipe the handles and 
backs with a towel, but not the bristles, 
and set 'the brushes to dry in the sun, 
or near the fire ; but take care not to put 
tliem too close to it Wiping the bristles 
of a brush makes them soft, as does also 
the use of soap. 

Brushes, Varnish, To Keep. — ^Varnish 
brushes should never be allowed to touch 
water, as it not only injuries the ^astic- 
ity of the hair, but a rosin is deposited 
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in the liilt of the brush which can never 
be thoroughly removed, and which will 
work out UtUe by iltUe when the brush 
is used, destroying the glos^ surface 
which otherwise might be obtained. ^ 

Calico and Linen. 

1. — ^When linen or calico is discolored 
by washing, age, or lying out of use, the 
best method of restoring the whiteness is 
by bleaching in the open air and exposure 
on the glass to the dews and winds. 
There may occur cases, however, where 
this may be difficult to accomplish, and 
where a quicker process may be desirable, 
and the following Is the best : 

2. — ^Lay the linen for 12 hours in a 
lye formed of 1 lb. of soda to 1 gal. of 
boiling-hot soft water ; then boil it for 
half an hour in the same liquid. Then 
make a mixture of dilorlde of lime with 
8 times its quantity of water, which must 
be well shaken in a stone jar for 3 
days, then allowed to settle, and being 
drawn off clear, the linen must be steeped 
in it 36 hours and then washed out Jn 
the ordinary way. This will remove a.H 
discoloration. 

Candle Grease, Removing. 

1. — For all kinds use 65% alcohol. 

2. — Scrape off as much as possible with 
a knife, then lay a thin, soft white blot- 
ting paper upon the spots and press with 
a warm iron. By repeating this, the sper- 
maceti will be drawn out. Afterward, 
rub the cloth where the spots have been 
with some vei-y soft brownish paper. - 

Cane-seated dtafra, 

1. — Clean the articles with a solution 
of oxalic acid. Their color will be re- 
stored. 

2. — Wash with hot water and a sponge, 
using soap, if ne<»ssary. Dry in a cur- 
rent of air. 

Canvas, To Render MUdew-pmof. 

1. — Saturate the cloth in a hot solu- 
tion of soap (U lb. to 1 gal, of water), 
wring out, and digest it for 12 hours In 
a soluthm of % lb. of alum to 1 gal. of 
water. 

2. — ^Treatment with a strong aqueous 

solution of alpAi or lead acetate answers 
very well. - ^ the followteg : Alum, 2 
lb., dJsaoitW^ 60 lb. of water; blue 
vftriol, 2 Ib^ 4fM<^ved in 8 lb. of water : 
to which is added gelatine, 1 Ib., dissolve 
in 88 lb. of wata*; acetate, ^ lb., 
dlMved in 30 The aolu- 

are all hq^JP^iiliirately mixed, 
exoepMii^Nite ^tri<^ which is 

.it.--- .i- 


added. (See also receipts for water- 
proofing cloth. ) 

3. — Dissolve 1 lb. of zinc sulphate in 
40 gal. of water, and then 1 ib. of 
sal soda. When dissolved, 2 oz. of tar- 
taric acid are added. This holds the par- 
tially separated zinc carbonate without 
neutralizing the excess of alkali used, The 
canvas, etc., should be soaked in this so- 
lution for 24 hours, and then dried with- 
out wringing. 

4. — To Remove Mildew. — Wash with a 
solution of calcium hypochloride (bleach- 
ing powder) in cold water or vinegar. 
Use plenty of cold water afterward. 

5. - — Renovation. — CJoat It with a black 
leather varnish, such as the ' following : 
Digest shellac, 12 parts ; white turjpen- 
tine, 5 parts ; gum sandarac, 2 parts : 
lampblack, 1 part ; with spirits of tur- 
pentine, 4 parts ; and alcohol, 96 parts. 

Carpets. 

1. — If brooms are wet with boiling suds 
once a week they will become very tough, 
will not cut a carpet, and will last much 
longer. A handful or so of salt sprinkled 
on a carpet will carry the dust along 
with it and make the carpet look bright 
and clean. A very dusty carpet may be 
cleaned by dipping the broom in cold 
water, shaking off all the drops, and 
sweeping a yard or so at a time. Wash 
the broom, and repeat, until the entire 
carpet has been swept. 

2. — Use 1 pt. of oxgall to 1 pallful of 
water ; after washing, apply cold water 
to rinse out the oxgall, and finally sponge 
as dry as possible. 

3. — A specimen of an American carpet 
soap (says the American Soap Journal). 
exported to Europe, found its way to the 
municipal laboratory of the city of Bres- 
lau, and after examination received the 
following verdict : “This soap is to be 
used by making a stiff lather from a rath- 
er concentrated solution of the soap ; this 
is then applied to the carpet and left to 
dry. After the drying the soap has be- 
come brittle, and can be beaten out, the 
single particles so removed taking the dirt 
along. The analytical data |vere as fol- 
lows: Water, 9.07%: residue on drying, 
90.33% ; ash, 22.2% (in the same, 19.3% 
sodium carbonate determined by tritura- 
tion). The separated fatty acids showed : 
Melting point, 43-44« C. ; congealing 
point, 40-41" C. ; acid number, 214.15 ; 
Iodine number, 38.0. Accordingly, this 
carpet soap is nmiUng more nor leas than 
an honest tallow-soda soap. Its effect 
dep^sds on the circumstance that with 
such soap a stiff lather Is cmiy obmined 
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with concentrated solutions,- which then 
remains and dries ; soaps made with i«lm 
oil and other eimtlc lats, on the other 
hand, yield a strong lather with thin so- 
lutions, but this lather subsides again 
rapidly,” 

4. — The following formula, known as 

“Clark’s Wash for Carpets,” may be found 
serviceable ; Solution a. — Dissolve 10 

parts of soap in 20 parts of water, add 
3 % parts of soda and % part each of am- 
monia water and alcohol. Solution b, 
which is the actual cleansing liquid, con- 
sists of 4 parts of ammonia water and 3 
parts of alcohol, diluted with water. This 
solution is first used, and when the dirt 
loosened It has been removed the soap 
solution Is applied. Carpets thus treated 
are said to regain much of their original 
colors, the entire operation of washing ] 
and drying requiring but a few hours, and 
the carpet ne^ not be taken up. 

5. — Dry Cleaning. — Have ready a num- 
ber of dry, coarse cotton or linen cloths, 
some coarse flannels, and 1 or more large 
pieces of coarse sponge : 2 or more hard 
scrubbing or scouring brushes, some large 
tubs or pans and pails, and also a plen- 
tiful supply of both hot and cold water. 
First take out all grease spots ; this may 
be effected in several ways. Well rub the 
spot with a piece of hard soap, and wash 
out with a brush and cold water, and 
well dry each spot before leaving It 

0. — Or. use, Instead of the soap, a mix- 
ture of fuller’s earth, gall and water, well 
rinsing and drying each spot as before. 
When this has been done the carpet may 
be cleaned by the first method mentioned. 

7. — Grope Stains, To Remove. — Wash 
out with warm soapsuds and a little am- 
monia water. 

8. — Ink, To Remove. — First, take up 
us much as possible of the ink with a tea- 
spoon, If In considerable quantity ; with 
a blotting pad, if riot so plentiful, using 
the latter under either condition at the 
finish. Now pour cold sweet milk over 
the spot, and after letting It remain a 
moment, take up as before, repeating the 
process until the milk comes away only 
slightly stained with black. Finish by 
using cold water Into which some lemon 
Juice has been strained. Finally, rinse 
with pure water, and dry off with a soft 
cloth, rubbinii the surface slightly as the 
water It absorbed. Old ink spots may 
he removed by moistening a crystal of 
citric add and rubbing the spot gently, 
repeating the operation until the spot 
vanldies, 

&.~jrcposen« 0«.— Spread over the 
stalls above anti below, warm pipeday. 


(Carpets) 


and allow it to remain 24 hours then 
brush it off and beat out the carpet. 

lO.^S weeping. —It is not an easy mat- 
ter to sweep well, at any rate, if we may 
judge by experience ; for when a broom 
ia put into the han^ of the uninitiated 
more harm than good generally results 
from the use of it Without the greatest 
care and some little knowdelge, furni- 
ture and paint, by being knocked about 
with the broom, may soon receive an ir- 
reparable amount of damage. 
sweeping rooms the floors should be 
strewed with a good amount of dry tea 
leaves, which should be saved for the pur- 
pose ; these will attract the dust and save 
much harm to other furniture, which, as 
far as possible, should be covered up dur- 
ing the process. Tea leaves also may be 
used with advantage upon druggets and 
short-piled carpets Light sweeping and 
soft brooms are here desirable. Ma^ a 
carpet is prematurely worn out by mju- 
dicious sweeping. Stiff carpet brooms 
and the stout arms of inexperienced ser- 
vants are their destruction. In sweeping 
thick-piled carpets, such as AxminrtCT and 
Turkey carpets, the servant should be in- 
structed to brush always the way of the 
pile : by so doing they may be kept clean 
for years ; but if the broom Is used m 
a different way all the dust will en^ 
the carpet and soon spoil it Salt sprin- 
kled upon the carpet before sweeping will 
make it look bright and clean. This is 
also a good preventive against moths. 

11 Vacuum Cleaning . — ^The . vacuv^ 

system, which may be said m suck the 
loose dirt from the carpets (for it ran- 
not remove fixed dirt marks or 
"houKh by removing loose dirt from fixed 
narks it may make them less pro- 
lounced), is now being largely ow- 
ng to the many advantages it offers. In 
he first place, it raises no dust, does not 
Stter a proportion of the dirt disturbed, 
LS any brushing process must ; it ^ 
loaltive, removing more dirt from 

I carpet than a brush can get at. 

lot he as effective as taWng «P 
md underfelts, beating them, a™* 
ng the floor, but for ordinary ]^riod!cal 
borough cleaning, as. required in 
md similar places, 

considered to make the raising of ftx« 
carpets unnecessary. With a public din- 
ing (general meal) room, the ratemg of 
the carpet and Its cleaning would mwn 
stopping business for a day or two at 
least; while the cleaning of irittlng and 
bedroom carpets, by raising them, would 
keep a certain percentage of rooms per- 
petually unfit for occupation. Vacuum 
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cleaning Is quite as quick as surface 
brushing, and In certain pressing cases it 
is undertaken without even removing the 
hangings In the room. The vacuum Is 
produced by an air pump, this being 
driven by a petrol, or similar motor 
(when the outfit is portable, and carried 
in a van from house to house). A good 
vacuum of 25 in. is easily got, and the 
general working of the system presents 
no dilHculUes. The chief detail, that is 
kept secret as far as possible, is the “dirt 
arrester.” A pump that may be effective 
and free working with air will quickly 
fait if the air is loaded with dust and 
debris, and the duty of the dirt arrester 
is to filter this out of the air which Is 
drawn through the substance of the car* 
pet, and whi^, of course, disengages and 
carries the dirt from the carpet with it. 



The details of an arrester are given here- 
with, this showing the interior con- 
struction in section. Its exterior is 
simply a box or case, or any convenient 
shape, the interior being divided up and 
including a coke air filter bed, as shown. 
The case must have a door to admit of 
the dirt being removed (and the coke, 
which will require washing or renewing), 
and, needless to add, the door, and the 
whole case, must be aBsolutely airtight 
The cleaning out of the box must be done 
as often as the operator judges best, this 
being governed by the size of the box and 
the state of the^^parpet 

Carriage^, To ^eaerre. 

2. — Ammonia cracla varnish and fades 
the ralors, both (rf painting and lining. 
A carriage should never, under any dr- 
cupistafiGes, be put^awi^ In wash- 

ing a .^carriage,, OM of the sun, and 
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have the lever end of the “setts” covered 
with leather. Use plenty of watei', which 
apply (where practicable) with a hose 
or syringe, taking care that the water Is 
not driven into the body to the injury 
of the lining. When forced water Is not 
attainable, use for the body a large soft 
sponge. This, when saturated, squeeze 
over the panels, and by the flow down of 
the water the dirt will soften and harm- 
lessly run off ; then finish with a soft 
chamois leather and oll-silk handkerchief. 
The same remarks apply to the under- 
works and wheels, except that when the 
mud Is well soaked, a soft mop, free from 
any hard substance in the head, may be 
used. Never use a “spoke brush,” which, 
in conjunction with the grit from the 
road, acts like sandpaper on the varnish, 
scratching it, and, of course, effectually 
removing all gloss. Never allow water to 
dry itself on the carriage, as it invari- 
ably leaves stains. 

2. — Be careful to grease the bearings 
of the fore carriage so as to allow it to 
turn freely- Examine a carriage occa- 
sionally, and whenever a bolt or slip ap- 
pears to be getting loose, tighten it up 
with a wrench, and always have little 
repaij’s done at once. Top carriages 
should never stand with the head down, 
and aprons of every kind should bo fre- 
quently unfolded, or they will soon spoil. 

Casks and Barrels. 

1. — Put a few pounds of unslaked lime 
in the barrel, add water, and cover. In 
a short time add more water, and roll 
the barrel. Rinse with clean water, 

2. — Cider Cai^ks. — a. — Half fill each 
cask with boiling water, and add lb. 
of pearlash ; then bung it up, and turn 
over occasionally for 2 days ; then empty, 
and wash with boiling water. 

b. — Scald out with boiling water ; if 
the heads are out, put them over a straw 
fire for a few minutes, so as to slightly 
char the inside. If you have a steam 
boiler, partially fill with water, and ad- 
mit steam through the bunghole by a pipe 
down Into the water, and so boll. 

3. — Musty Cask^. — a. — Have the casks 
well scrubbed with boiling liquor In whicli 
a little soda ash has b^n dssolved. If 
they are not wanted for Immediate use, 
let them stand exposed to the air, one 
head out, for a month ; there Is no greater 
purifier than the atmosphere. Then head 
up, subtly steam, blow off, and send to 
cellar to be filled. If wanted for use, 
scrub, then gently fire until well hot 
through, steam, etc., as before. They 
should all be tested for sweetness, by chip' 
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ing and smelling, before being headed up. 

If not wanted for use, when finished put 
about 1 pt. of bisulphite of lime and 
Mrater, 1 ’to 4 of water, and they will 
keep good In a cellar for 12 months- 
b- — Bum a little sulphur in the empty 
casks, bung, and let them stand for a 
day. 

4. — Vinegar Casks. — Old vinegar bar- 
rels become impregnated to such an ex- 
tent with acetous substances that it is 
next to Impossible to render them fit for 
the storage of any other liquid. Fill the 
barrels with milk of lime and let this j 
remain in them for several months, then | 
rinse out well with plenty of warm water, j 
and steam them inside for half an hour. 

5, — Wood Taste, To Remove . — Fill the 
barrels with lime water, adding for each 
14 gaL capacity about 178 gr. of potash, 
and allow them to stand 6 to 8 days, after 
which they should be washed out with 
clean water. The fluid can be used over 
again, especially if to each new cask 
some more lime and potash be added. 

Celluloid Collars and Cuffs, to Wldten. 

1. — If the coloring does not disappear 
\vhen the affected portions are rubbed 
with a woolen cloth and a little tripoU, 
and then polished with a clean woolen 
rag, the injury is a permanent one. 

2. — Saieratus is the best cleansing 
agent. 

t'cilulold Covered Mountings. 

Rub the covered parts with a woolen 
cloth and a little tripoli, and polish with 
a clean woolen rag. 

Clianiols Bkln. 

1. — ^ak in a weak solution of wash- 
ing soda, then in soapsuds for 2 hours ; 
then rinse thoroughly in water, and final- 
ly in a solution of soap and soda, and 
dry. 

2. — Wet the chamois leather in water 
just off cold—not at all hot— squeeze it 
between the two hands, then lay It flat 
on a board or table, and rub soap over 
both sides ; do not treat it as if it were 
a coarse cloth, but keep squeezing and 
opening and opening and equeezing it in 
the hands to get the soap well through 
it Next rinse It in several waters till 
the /iirt is out— cold water always. Ex- 
amine if more soap is wanted; if so, 
again lay the piece fiat and rub the soap 
over every inch of It. Then press and 
squeeze and rinse as before until it be- 
comes dean. Hang it up to half dry, 
then rub it In the hands to soften and 


stretch it, and continue this until It dries ; 
finally, roll ft In a mangle. 

3. — To a basinful of soft water add 2 
or 3 teaspoonfuls of liquor sodae or po*- 
tasse, and some rasped soap, and let dis- 
solve. Into this throw the chamois, and 
let it soak for 2 or 3 hours, then rub 
clean. Throw it into a basin of tep^ 
water, let lie for a few minutes, ‘ then 
wring out and spread on a clean bath 
towel. Cover it with another, wrap, and 
dry quickly. When dry, rub the surfaces 
together, or, better, brush with a stiff 
brush (an old nail brush will answer), 
to restore softness to the skin. A corre- 
spondent of the'National Dniggist, some 
years ago, recommended the addition of 
a small amount of glycerine to the last 
rinsing water, which he says prevents the 
skin from becoming hard and stiff in 
drying. 

China. 

Use a little fuller’s earth and soda or 
pearlash with your water. 

Clocks and Watched. 

In cleaning clock and watch move- 
ments, take 1 qt. of water, about 1 tea- 
spoonful or 5 gr. of liquid ammonia or 
alkali ; into this liquid should he grated 
or scraped fine 5 gr. of common soap. 
These proportions can be varied as de- 
sired, if the following i-emarks are kept 
in view : The articles to be cleaned 

should be plunged into this bath, where 
they should be allowed to remain at least 
10 minutes; 20 or 30 minutes ^ better, 
especially for clocks. The articles should 
he wiped dry when removed from the 
bath, or polished up with a brush dipped 
in some polishing powder. Rectified ben- 
zine is preferable, as ammonia is apt to 
turn the movement black, if in excess. 
Use great care in using benzine, as it is 
very inflammable, and never should be 
used at night. 

Clothes, To Bmsh. 

Brushing clothes Is a very simple but 
very necessary operation. Fine clothes 
require to be brushed lightly, and with 
rather a soft brush, except where mud is 
to be removed, when a hard one is neces- 
sary, being previously beaten lighUy to 
dislodge the dirt Lay the garment on a 
table, and brush it in the direction of the 
nap. Having brushed it properly, turn 
the sleeves back to the collar, so that the 
folds may come at the elbow Joints ; next 
turn the lapels or sides l»ck over Hiie 
folded sleeves, then lay the skirts over 
level with the collar, so that the (s«ase 
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may fall about the center^ and double 
one half over Uie other, so that the fold 
comes in the center of the back. 

Coffee, !fVia and Mflk Stains. 

1. — These st^s are very difiBcult to 
remove, specially from light-colored and 
finely finished goods- From woolen and 
mixed fabrics they are taken out by mois- 
tening them with a mixture of I part of 
glycerine, 9 parts of water and H part 
of aqua ammonia. This mixture is ap- 
plied to the goods by means of a brush, 
and allowed to remain for 12 hours, occa- 
sionally renewing the moistening. After 
this time the stained pieces are pressed 
between cloth, and then rubbed with a 
clean rag. Drying, and, if possible, a lit- 
tle steaming. Is generally sufficient to thor- 
oughly remove the stains. 

2. — Stains on silk garments which are 
dyed with delicate colors^ or finely fin- 
ished, are more difficult to remove. In 
this case 5 parts of glycerine are mixed 
with 5 parts of water, and H part of am- 
monia added. Before usii^ this mixture 
It should be tried on some part of the 
garment where it cannot be noticed. In 
order to see If the mixture will change 
the color. If such is the case, no am- 
monia should be added. If, on the con- 
trary, no change takes place, or, if, after 
drying, the original color is restored, the 
above mixture is applied with a soft 
brush, allowing It to remain on the stains 
for 6 or 8 hours, and is then rubbed with 
a clean doth. The remaining dry sub- 
stance is then carefully taken off by 
means of a knife. The injured places are 
now brushed over with clean water, 
pressed between cloths, and dried. If the 
stain is not then removed, a rubbing with 
dry bread will easily take it off. To re- 
store the finish a thin solution of gum 
aratdc, or, In many cases, beer Is pre- 
ferred, is brushed on, then dried, and 
carefully ironed. By careful manipula- 
tion these stains will be suo^ssfully re- 
moved. 

3. — When any article has had tea or 
coffee q^iUed over It, be careful not to 
allow soap to touch it till the stains are 
removed, for the alkali In the soap will 
make the colmdng matter turn into fast 
dyes. Spread the stained part over a 
basin and pour clean, soft, boiling water 
Um>us^ it. If the stains prove obstinate, 
rdb In a little powdered bmax, and pour 
on more boiling wftfer; then place the 
article to soak. 

OpiM Md Medals. 

Bathgen ( in ibe Chen^ehe 
zeUm^y says that coins, medals, ett., as 
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well as small iron articles, may be cleaned 
as follows : The coating of silver chlo- 
ride may be reduced with molten potas- 
sium syanide, then boll the <artide In 
water. Displace the water with alcohol, 
and finally dry off in a drying closet. 
When dry, brush off with a suitable brush 
(soft, like a Jeweler’s), and finally cover 
with “zaponlack” (any good transparent 
lacquer or varnish will answer). Potas- 
sium cyanide is deadly poison, and should 
be handled with care Instead of potas- 
sium cyanide alone, a mixture of that 
and potassium carbonate may be used. 
Delicate objects of silver berame, after 
treatment in this way, less brittle, An- 
other way Is to put the article in molten 
sodium carbonate and remove the silver 
carbonate thus formed by acetic acid of 
50% strength. This process produces the 
finest possible polish. The potassium 
cyanide process be used with all 

small iron objects. ' For larger ones mol- 
ten potassium rhodanlde is recommended. 
This converts the iron oxides into iron 
sulphides that are easily washed off, and 
leqvcs the surface of a fine black color. 

2. — To clean old medals, Immerse in 
lemon juice until the oxidation is entirely 
remov^. A full day is generally suffl- 
cienL A longer stay, however, Is not 
disadvantageous. 

3. — Immerse In Strong nitric add. and 
wash immediately In water. If very dirty, 
or corroded with verdigris. It is better to 
give them a rubbing with the following : 
Pure bichromate of potash, % qz. ; sul- 
phuric add, 1 oz. ; nitric acid, 1 oz. Rub 
over, wash with water, wipe dry, and pol- 
ish with rotten stone or chalk. 

4. — Make a bath of 10 parts of sul- 
phuric acid and 90 parts of water, and 
Jet the coin lie in this until the crust of 
silVCT sulphide is dissolved. From 5 to 
10 minutes usually suffice. Rinse In run- 
ning water, then rub with a soft brush 
and Castile soap, rinse again, dry with a 
soft cloth, and then carefully rub with 
chamois. 

5. — Dip in a strong, hot solution of 
potash or soda, rinse, and dip for a mo- 
ment In nitric add, after which rinse 
quickly in running water. 

Color, To Restore. 

1. — When color on a fabric has been ac- 
cidentally or otherwise destroyed by. add, 
ammonia Is applied to neutralize the 
same, after which an application of chlo- 
roform wlH, In almost ail cases, restore 
the orl^nal odor. Hie application of 
ammonia Is common, but that of diloro- 
f orm is but little known. 
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Tfltft Black Cloth or Leather.— 

Take of the best quality of blue ealls 
sulphate of iron 
(copperas) clean iron filings and sumac 
leaves, each 1 oz. ; put the gals, logwood 
and sumac berries Into 1 qt. of the best 
whit^wlne vinegar, and heat to nearly 
the filing point In a sand bath, then add 
filings and copperas; digest for 
24 hours and strain for use. Apolv with 
a sponge. 

3. — Mmlins and Piques. — French 
method : Make a strong lather with best 
white soap dissolved in soft water, and 
use while rather warm, but not hot. Wash 
the dress In this, but do not soak It 
previously. As soon aa the lather appears 
soiled squeeze out the dress, throw away 
the lather, and wash the dress again In 
a second lot, and so conUnue until the 
dress ts thoroughly clean. Then weU rinse 
it In cold water, and afterward in cold 
water elightly blued. Squeeze all the 
water out of the dress, but do not wring 
it, and hang in a shady place to dry; or, 
if the weather be wet, dry it before the 
fire. When dry they are to be starched. 
It is In this operation that the failures 
in getting up muslins and piques more 
often occur than in the washing. Use a 
large basin, and have plenty of starch, 
and dissolve in the stj^h, according to 
the quantity of it, 3 or 4 in. of composite 
or wax candle. Squeeze the starch well 
out of the dress, and while It is still wet 
put it between some old sheets or table- 
cloths, and pass It between the rollers of 
a wringing machine or under a mangle ; 
by this means all lumps of starch will be 
removed. Finish by ironing. Piques 
should be Ironed on the wrong side, as 
lightly as possible. 

Ponbs. 

If it can be avoided, never wash combs, 
as the water often makes the teeth split, 
and the tortoiseshell or horn of which 
they are made rough. Small brushes, 
manufactured purposely for cleaning 
combs, may be puirhased at a trifling 
cost; with this the comb should be well 
brushed, and afterward wiped with a 
cloth or towel. 

^Apper. (See also Brass.) 

1— Take I o*. of oxalic add, 6 oz. of 
^tten stone, % <w. of gum arable, all in 
powder, 1 oz. of sweet oil, and suflSdent 
water to make a paste; Ai^ty a small 
portion, and rub dry with a flannel or 
leather. 

2. — Use soft Bt»p and rotten stone, 
•bade into a stiff paste wlthr watd>, end 
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di^lv^ by gently simmering In a water 
^ woolen rag, and 
whiting and rotten stone. 
Finish with a leather and dry whiting. 

^—^^opper plates are cleaned by lay- 
^ pouring on them 

turpentme, and then rubbing them 
with a small, soft brush. 

4. The cleaning of some copper ob- 
jects with powders or other substances is 
^tended with difficulty on account of 
meir worked and ornamented surfaces, 
htili, at times, success is complete, bv 
means of acids. If the object is greasy, 
me grease must first be removed by a 
hot solution of soda, and then the object 
immersed in clear water. The bath de- 
signed for restoring brilliancy is thus 
composed : Nitric acid, 2 parts ; sal am- 
moniac, 1 part ; or el^ sal ammoniac, 1 
part ; nitric acid, 1 part ; and water, 1 
part. The sal ammoniac is to be dis- 
solved in the water so as to obtain a sat- 
urated solution. The object should not 
he left immersed in the bath more tl^n 
2 seconds, and should afterward be rinsed, 
first in cold water, then in hot, soapy 
water, and dried with warm sawdust 

5. — Make Armenian bole into a paste 
with oleic acid. 

6. — Rotten stone, 1 part; iron subcar- 
bonate, 3 parts ; lard oil, a sufficient quan- 
tity. 

7. — Iron oxide, 10 parts; pumice stone, 
32 parts ; oleic acid, a sufficient quantity. 

8. — Soap, cut fine, 16 parts ; precipi- 
tated chalk, 2 parts ; jewelers’ rouge, 1 
part ; cream of tartar, 1 part ; magn^ium 
carbonate, 1 part ; water, a sufficient 
quantity. Dissolve the soap in the small- 
est quantity of water that will effect so- 
lution over a water bath. Add the other 
ingredients to the solution while still hot, 
stirring all the time to make sure of com- 
plete homogeneity. Copper tuUng, or 
other parts of apparatus that cannot be 
readily cleaned by mechanical means, 
should be well coated with tin. 

9. — Copper Halftones, — To remove 
stains from copper halftones, some oper- 
ators use acetic acid and salt, the salt 
being dissolved in the acid. The halftone 
can M bni^ed with this without disturb- 
ing the enamel. 

10. — Copperplate Engravings. — WaMi 
the sheet on both sides by means of a 
soft sponge, or brush with water to which 
40 grams of ammonium carbonate luive 
been added per liter of water, and rinse 
the paper each time with clear wat^. 
Next moisten with water In which a lit- 
tle wine vinegar has been admixed ; rinke 
the sheet again when water containing k 
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little chloride of lime, and dry it in the 
air, preferably in the sun. The paper be- 
cfHn^ perfectly clear without the print 
being Injured. 

11. — PdisAed Copper. — a. — Objects of 
polished copper, bronze, brass, and other 
alloys of copper, tarnish through water, 
and it Is sometimes necessary to give 
them again their bright appearance. To 
obtain good results it is by no means 
indifferent what method is pursued. Ex- 
perience has taught that the best way 
consists in pickling the article in an acid 
bath, to wash them next in a neutral 
bath, to dry than, and subsequently to 
rub them with a polishing powder. 

b. — Make a mixture of powdered char- 
coal, very fine, 4 parts ; spirit of wine, 

3 parts ; essence of tmrpentine, 2 parts ; 
to this add water in which one-third of 
its weight of sorrel salt or oxalic acid 
has been stirred, and rub the objects 
with this mixture. 

Coral, To dean and Bleadu 

1- — ^The secret in cleaning coral is to 
turn the mass bottom upward and sus- 
pend It by means of a piece of wire In 
the saucepan, so that the dirt, as it boils 
off. may drop into the water, instead of 
down the septa. A strong solution of 
ordinary washing soda, or, better, oxalic 
acid, is to be used to boil in it The 
mass is to be moiled at least 3 hours. 
This Is not only to clean the coral, but 
to bleach it also, 

2- — ^Apply a mixture of hydrochloric 
acid and water, or wash the coral with 
a stiff brush in cold salt and water, with 
a little soap powder ; a little chloride of 
lime will improve it; then put in the sun 
to dry and bleach. 

3. — First, well wash in very dilute hy- 
drodilorlc acid (1 part acid to 30 parts 
of water) ; then well rinse in water, then 
put into some chloride of lime and water. 
fToito Oeaiibi^ 

1. — Old corks can be cleaned by wash- 
ing with water containing 10% of hydro- 
chloric acid, then Immersing In a solution 
of sodium hyposulphite and l^drochlorlc 
acid. Finalhr, the corks are washed with 
a solution of soda and pure water, s^s 
the Pharniiieeiftical Era, Corks contain- 
ing oil or fat cannot be cleaned by this 
roetlmd. 

2^-Used ocn^ are placed in a tub 
with a peiforated head. It must Vf 
capalHe ^ descending into the tub, so 
as to rei^ dlrecUy on the corks. Pour 
on bcdibig Wfitw in which, to each 10 
parts, there has bmn added 0,5 part of sul- 
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pburic acid. Allow It to stand 15 to 20 
minutes, run the water off, and rinse out 
the tub. Treat the whole in . the same 
manner with clear water. Then the same 
treatment with a solution of 0.13 part 
of alum in 8,500 parts of water. After 
half an hour run the wat^r off. Lay the 
corks in the sun ; In 2 days they are 
ready. Do not expose them to the night 
air. 

Cotton and Linen, Bleaching, 

1. — ^Make a strong solution of chloride 
of lime (hypochlorite of lime-.rbleaching 
powder) in watery allow to settle, and 
draw off the clear liquid. Rinse the goods 
in clean water containing about 5% of 
sulphuric acid, and then pass them slowly 
through the bleaching solution. They 
should then he well rinsed In water con- 
taining a little carbonate of soda. If 
the cloth is much colored it may be neces- 
sary to allow it to remain for a short 
time in the bath. This is the usual method 
of bleaching in laundries. 

2. — Hydrated sodium oxide, 0.227 ; li- 
quid sodium perchlorite, free from lime, 
0.000 ; nitro-benzol, 0.002 ; candurango 
colorant, 0.001 ; water, 0.370. 

Crape. 

1. — Oape is cl^msed by rinsing it in 
oxgall and water, to remove the dirt, 
afterward in pure water to remove the 
gall, and lastly in a little gum water to 
stiffen and crisp it It la then clapped 
between the hands until dry. 

2. — To Restore. — a. — Black crape may 
be freshened and made to look almost 
equal to new if treated in the following 
way : Lay over the ironing table a piece 
of black cambric or cloth of any kind, 
and pin the piece of crape smoothly 
through to the blanket, stretching it out 
to its original size. Wring another piece 
of black cambric out of water and lay 
it over the crape, patting It down with 
the palm of the hand. Now take hot flat- 
irons and pass them over the wet cloth, 
letting them just toudi the cloth, but al- 
Ur«^g no pressure to come upon the 
crape. When the cloth has become dry 
from the heat of the iron remove It, but 
let the crape remain pinned doivn until 
all the moisture has evaporated and it is 
p^uiectly dry. The crape will now feel 
and look like new. A long well can be 
renovated In this way, making sure that 
the part redressed comes under the edge 
of the wet cloth. 

b. — Sldm milk and water, witii a lit- 
tle Wt of glue In it, made scalding hot, 
is excellent to rastore rusty Italian crape- 
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If clapped and pulled dry, like n^slin, it j 
will look as good as new ; or, brush the I 
veil tin all. the dust is remove^ then fold 
it lengthwise, and roll It smoothly and 
tightly on a roller. Steam it till It is 
thoroughly dampened, and dry on the 
roller. 

frocks and Jars, To Remove Grease, 

1. — Use hot water and sal soda. 

2, — Porous earthenware often becomes 
foul with organic matter when used to 
held water. Use 1 oz. of muriatic acid, 
rubbed on the exterior and Interior with 
a piece of flannel. Wash afterward with 
hot water. 

Diamonds. 

Clean all diamonds and precious stones 
by washing them with soap and water, 
with a soft tHimsh, adding a little am- 
monia in the water, and then dry in fine 
boxwood sawdust. A little potash or 
pearlash put In the water will answer 
the same purpose. 

Earthenware. (See frocks and Jars.) 
Engravings. 

1, — Presuming these to be mounted, 
proceed in the following manner : Cut a 
stale loaf In half with a perfectly clean 
knife : pare the crus^ away from the 
edges. Place the engravings on a flat ta- 
ble, and nibbing the surface with the 
fresh ctit bread, in circular sweeps, lightly 
but firmly performed, will remove all su- 
perficial markings. Soak the prints for 
n short time in a dilute solution of hydro- 
chloric acid, say 1 part of acid to 1(X) 
parts of water, and then remove them 
into a vessel containing a sufficient quan- 
tity of clear chloride of lime water to 
cover them. Leave them there until 
bleached to the desired point. Remove, 
rinse well by allowing to stand an hour 
in a pan in which a constant stream of 
water Is allowed to flow, and finally dry 
off by spreading on clean cloths. Per- 
haps they may require Ironing between 
two sheets of dean paper. 

2. — Put the engraving on a smooth 
board, cover it thinly with common salt 
finely powdered : squeeze lemon juice upon 
the salt so as to dissolve a considerable 
portion of it ; elevate one end of the board 
^o that it may form an angle of about 

or 50<» wlA the horizon. Pour on the 
engraving bDiUi:^ water from a tea ket- 
tle until the salt and lemon Juice be 
all washed off; the engraving will then 
be perfectly dean and free from stains. 
It must be dried on the board, or on 
^e smooth surface, gradually. If dried 
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by the fire or the sun, it will be tinged 
with a yellow color. 

3. — Hydrochloric acid, oxalic acid, or 
eau de Javelle, may be employed, weak- 
ened by water. After the leaves (if it 
be a book) have by this means been whit- 
ened, they must be bathed again in a 
solution of sulphate of soda^ whldi will 
remove all the chlorine and leave the 
leaves white and clean. They will, how- 
ever, have lost all firmness of texture: 
owing to the removal of the size from 
the paper. It will, therefore, be advis- 
able to give a bath of gelatine and alum, 
made with boiling water, to which may 
be added a little tobacco, or any other 
coloring substance, to restore the tint of 
the now too white paper, 

4. — Immerse each mildewed sheet sep- 
arately in a solution made in the'propor- 
tion.s of % lb. of chloride of lime to 1 pt. 
of water. Let it stand, with frequent 
stirring, for 24 hours, and then strain 
through muslin, and finally add 1 qt. of 
water. Mildew and other stains will be 
found to di.sappear very quickly, and the 
sheets must then be passed separately 
through clear water, or the chloride of 
lime, 'if left in the paper, will cause it 
to rot. Old prints, engravings, and every 
description of printed matter, may be suc- 
cessfully treat^ in the same manner, 

5. — *T have in my time cleaned many 
hundreds. The plan which I adopt is as 
follows : T place them, one or two at a 
time, in a shallow dish, and pour water 
over them until they are completely 
soaked or saturated with it I then care- 
fully pour off the water and pour on to 
the prints a solution of chloride of lime 
(1 part liquor calcis chlorate to 39 parts 
of water). As a general rule, the sitaihs 
disappear as if by magic, but occasionally 
they are obstinate. When that is the 
case, I pour on the spot pure liquor calcis 
chlorate, and, if that does not succeed, 

1 add a little dilute nitro-muriatlc acid. 
I have never had a print which has not 
succumbed to this treatment ; in foct, as 
a rule, they become too white. As soon 
as they are clean they must be carefully 

I washed with successive portions of water 
until the whole of ' the chlorine is got rid 
' of. They should then be placed in a 
very weak solution of isinglass or giue, 
and many collectors color this solutlmi 
with coffee grounds, etc., to give a yellow 
tint to the print. They should be dried 
between folds of blotting paper, e(tjti#q 
In a press or under a heavy book, apd 
finally Ironed ^th an oMinary , flat Irpn 
to restore the gloss, placing clean pap^r 
between the iron and the print. Graase 
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sUubs are much more difficult. I find 
benaine best. Small grease spots may be 
removed by powdered French chalk be- 
ing placed over them, a jrfece of clean 
blotting paper over tlm chalk, and a hot 
iron over that."— F. Andrews. 

G. — Mildew often arises from the paste 
tised to attach the print Take a solu- 
tion of alum of medium strength and 
brush on back and face of the ei^praving 
2 or 3 coats, then make the frame air- 
tight by pasting a strip of paper all 
around the inside of the glass, leaving 
about % in. overlapping (taking care not 
to paste the paper on the glass so as to 
be seen from the front), then place your 
glass In frame, take the overlapping piece 
and paste to side of rabbet ; place your 
picture in position, spring tockboard in, 
and then place a sheet of strong paper 
(brown) on the table, damp it, and paste 
around back of frame; lay It on to the 
paper, leave to dry, cut level. If this 
does not answer, there will be no help 
for it, but dust off as the mold accumu- 
lates. Do not brush on surface with the 
alum if the engraving is colored, but sve- 
eral coats on the back. 

7. — It has been found that ozone 
bleaches paper p^ecUy witihout injuring 
the fiber in the least It can be used for 
removing mildew and other stains from 
engravings that have been injured by 
hanging on the walls ci damp rooms. The 
engravings should be carefully coistened, 
and suspended in a large vessel partially 
filled with ozone. The ozone may be gener- 
ated by putting pieces of clean phosphorus 
in the bottom of the vessel, partially cov- 
ered with water ; or by passing electric 
sparks through the air in the vessel. 

8. — If the engravings are very dirty, 

take 2 parts of common salt and 1 part 
of common soda, and pound them to- 
gether until very fine. Lay the engraving 
on a board, and fasten it with drawing 
pins, and then spread the mixture, dry, 
equally over the surface to be cleaned. 
Moisten the whole %rith warm water and 
a little lemon juice, aiuk after it has re- 
mained about a minute, or evai less, tilt 
the board up on its end and pow aver it 
a ket^ful of boiling water, being care- 
ful to rmnove all the mi^re, and avoid 
rubbii^ If the engraving Is not very 
diijt, the less soda used the better, as 
it bM a tendency to give the engraving 
a yellow hue ^ 

Iftnei ' i, 

^1 irith caustic potash, stirring con- 
^nUy, Unm wash with add dilute, and 

dry* 
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Emery Whede 

To remove grease, wash with bisulphide 
of carbon. 

Feathers and Mrds, 

1. — To clean feathers from their own 
animal oil, steep them in 1 gal. of water 
mixed ¥dUi 1 lb., of lime, stir them well, 
and then pour off the water and rinse the 
feathers In cold spring water. To clean 
feathers from dirt, simply wash them In 
hot water with soap. Rinse them in hgt 
water. 

2. — Colonel Wragge treated the soiled 
plumage of albatrosses, Cape petrel, etc., 
by simply washing Uie feathers in rain 
water, after the process of skinning, and 
then laying a thick mixture of starch and 
water over the i>ortion to be cleansed. 
Next he laid the birds aside, and left 
them till the plastering of starch had be- 
come thoroughly diy. He then removed 
the dry plaster by tapping it, and found 
that the feathers had become much clean- 
er. Old specimens may be cleaned in 
this way. Feathers may be set by just 
arranging them naturally with a needle 
or any pointed Instrument 

3. — Bird Skins. — Make a strong solu- 
tion of salt in water, saturate a large 
and thick cloth with it Wrap the bird 
up in the damp cloth in as many folds 
as you can, not disarranging the plumage. 
Look at the bird in 6 hours, and if not 
long dried on, the blood will be soft ; if 
not soft keep It in the cloth longer, and 
rewet It When soft rub out with gen- 
tle pressure, putting something hard un- 
der each feather with blood on, and rub- 
bing with the back of a knife. Of course, 
each feather must be done separately. 

4. — Bleaching. — a. — The feathers are 
put into a bath of permanganate of pot- 
ash, containing 4 to 5 parts of perman- 
ganate to 1,000 parts of water ; a solu- 
tion of sulphate of magnesia of the same 
strength is added, and It Is heated to 140<> 
F. (00<> C.) at the most Ihe feathers, 
previously washed, are put Into this bath, 
then taken out rinsed, and passed through 
weak sulphuric acid at about 1% to 3** 
Tw. 

b. — It is also possible to bleach the 
feadiers In a bath of 1 part of barium 
peroxide In 100 parts of wat^r at Sd** F. 
(30* C). Leave for 46 hmnrs In this 
scriutfon, wash, pats thnn:^ a weak add 
bath, and waah. 

c. — Feathara nay be bleatMl by expos- 
ure to the vapor of burning su^lrfiur (suh 
phuroua add) In a moist atmosphere, but 
it ia usually neeeeaary to remove the oily 
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matters from them before they can be 
satisfactorily so bleached. This may be 
accomplish^ by Immersing them for a 
short time in go6d naphtha or benzine, 
rinsing in a second vessel of the same, 
and thoroughly drying by exposure to the 
air. This treatment does not Injure the 
feathers. 

5. — Colored . — These are to be cleaned 
and rinsed in warm and cold water, but 
not rinsed in blue water. Colored feath- 
ers may also be cleaned in a mixture of 
I part of fresh gaD and 3 parts of luke- 
warm water, washing them in this mix- 
ture in the same manner as in the soap 
liquor. But they will require more rins- 
ing when done by this method, in order 
to take off all smell of the gall. Dry, and 
curl as before. 

0. — Grebe . — Carefully take out the lin- 
ing. and wash with warm water and soap, 
as directed for white ostrich feathers, but 
do not shake them until they are quite 
dry. Before remaking, carefully repair 
any rents there may be in the skin, 

7 . — Ontrich Ferthers, White. — a. — 
^Tilte curd soap, cut small, 4 oz., dis- 
solved in 4 pt of water, leather hot, in 
a basin. Make the solution into a lather 
by beating It with birch rods, or wires. 
Introduce the feathers, rub well with 
the hands for 5 or ^ minutes. After 
the soaping, wash in clean water, as hot 
as the hand can bear. Shake until dry. 

b. — Slightly soften the soiled feathers 
with warm water, using a camel’ s-halr 
brush. Next raise each feather with a 
flat piece of wood, or a paper knife, and 
clean them with spirits of wine. Dry 
with plaster of paris, and afterward brush 
them carefully with a dry camel’s-hair 
brush. 

S,~White.—jy\ssQlve 4 oz. of white 
soap In 2 qt. of boiling water, put it into 
a large basin or- small pan, and beat to 
a strong lather With a wire egg beater 
or a small bundle of birch twigs; use 
while warm. Hold the feather by the 
quill with the left hand, dip it into the 
soap liquor, and squeeze it through the 
right hand, using a moderate degree of 
pressure. Continue this operation until 
the feather Is perfectly ’ clean and white, 
Using a second loC of soap liquor if nec^ 
sary. Rinse In clean hot water to take 
out the soap, and afterward in cold water 
in which a small quantity of blue has 
been dissolved. Shake well, and dry be- 
fore a moderate fire, shaking it occasion- 
ally, that It may look full and soft when 
dried. Before It Is quite dry curl each 
fiber separately with a blunt knife or 
Ivory paper folder. 


9 . — Bed Feathers, To Clean and Disin^ 
feet. — a. — Separate them, and remove dust 
in a willow, then place them in a wide, 
open copper cone, underneath which is a 
kettle of boiling water. The steam passes 
through the perforated lid into the feath- 
ers, and heats them to 212°. The feath- 
ers are then transferred to hot sheet-metal 
plates and dried, then again spread on a 
grate under which is placed a vessel con- 
taining chloride of lime, from which, by 
means of admixed acid, chlorine gas is 
generated, which permeates the feathers. 

b. — Prepare a quantity of lime water in 
the following manner ; Well mix 1 lb. of 
quicklime in each gal. of water required, 
and let it stand until all the undissolved 
lime is precipitated as a fine powder to 
the bottom of the tub or pan, then i)our 
off the clear liquor for use. The number 
of gallons to be prepared will, of course, 
depend on the quantity of feathers to be 
cleaned. Put the feathers into a clean 
tub, pour the lime water on them, and 
well stir them in it until they all sink 
to the bottom. There should then be 
sufficient of the lime water to cover them 
to a depth of 3 in. Let them stand in 
this for 3 or 4 days, then take them out 
drain them in a sieve, and afterward well 
wash and rinse them in clean water. Dry 
on nets having a mesh about the same 
size as a cabbage net; shake the net oc- 
casionally, and the dry feathers will fall 
through. When they are dried beat them 
well to get rid of the dust. It will take 

about 3 weeks to clean and dry a suffi- 

cient quantity for a bed. This process 
was awarded the prize offered by the So- 
ciety of Arts. 

Felt Hats. 

1,— Clean with ammonia and water ; if 
greasy, wash with fuller’s earth. Size 

with glue size, and block . while warm. 
Glue size made by diluting hot glue with 
hot water. Apply inside, not outside the 
hat. The thicker the glu^ the stiff er the 
hat , . . „ 

2 — The stains of grease and pamt may 
be removed from hats by means of tur- 
pentine or benzine, and if the turpentine 
leaves a mark finish with a little aicobol. 


Firearms. 

1 ^A good and simple way of cleaning 
and recoloring the barrels and other metal 
parts of a double-barrel, shotgun which 
are quite rusty. Take barrels 
the stock and put them in dean 
water free from gritty mattets. Attach 
the brush lo the washing rod and get 
all adhering powder and -residues , nekt^ 
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take tow, and wash until the barrels are 
quite clean. If the parts have rusted, it 
will be necessary to use a little emery 
flotu'. Dry the barrels with clean cot- 
ton rage, rubbing until the metal feels 
Warm. PJug the porta and muzzles se- 
cure, then cleanse the outside parts with 
a strong alcoholic solution of caustic pot- 
ash, aided, if necessary, with a little em- 
ery flour and a soft rag. Rinse thor- 
oughly In water, dry thoroughly, warm, 
and while warm rub over every part with 
the following preparation : Pure (dry) 
zinc chloride, 1 oz. ; nitrate of antimony, 
^ oz . ; olive oil, 2 oz. ; well rubbed down 
into a smooth, uniform paste. After half 
an hour’s ejtposure, rub off excess of this 
paste, and polish with clean, soft rags. 
In warming the metal avoid overheating 
it so as to injure the temper. 

2. — In the volunteer service there are 
several fluids used, which are composed 
of either turpentine, naphtha, petroleum, 
benzine or gasoline, about one-third, or 
according to fancy, with machine oil. But 
the instructions to the troops are — a damp 
rag, flannel or tow, is all that is required 
to clean the barrel out ; if much water 
is used, it is liable to run into the action. 
The butt .should be raised when washing 
out After washing out and drying, an 
oily rag or flannel to be used. On many 
occasions the oily material will be found 
to be efBcacious, without the previous 
use of water. 

3. — Easy method of cleaning guns and 
rifles when loaded. If a muzzle-loader 
stop up the nipple or communication hole 
with a little wax ; or, If a breech-loader, 
insert a cork In the breech rather tightly ; 
next pour some quicksilver into the bar- 
rel, and put another cork In the muzzle ; 
then proceed to roll It up arid down the 
barrel, shaking it about for a few min- 
utes. The mercury and the lead will 
form an amalgam, and leave the barrel 
as clean and free from lead as the first 
day It came out of the shop. The same 
quicksilver can be used repeatedly by 
straining It through ^ash leather ; for 
the lead will be left behind in the leather, 
and the quicksilver will be again fit for 
use. 

4. — If the barrels have become leaded, 
wet the tow on the rod with spirits of 
turpentine, as the latter enjoys the prop- 
erty of removing any leading almost 
equally with quicksilver. ParafBne will 
ataft he found useful where neither of the 
foregi^ng be obtained. Never touch 
the grooves of a rifle with emery, as it 
will dull their edges, and, consequently, 
affect the shooting power. 


(Fishing Nets) 


5. — Rusty. — a. — ^Vaseline oil, 4 parts ; 
French turpentine, 1 part; naphtha, 1 
part. It Is sufficient to thoroughly sat- 
urate the oakum wrapped around the wad 
hook with this mixture and to wipe the 
interior of the barrels a few times. Next, 
rub the barrel stock and system exter- 
nally with a moistened brush, and wipe 
the rifle clean with a rag. 

b. — A lubricating oil which it Is said 
win clean rust from rifle barrels, and 
also prevent corrosion by nltro powders, 
has the following formula : Kerosene 
(free from acid), 2 oz, ; sperm oil, 1 oz. : 
oil of turpentine, 1 oz . ; acetone, 1 oz. 
Mix in the order given. Oil of cltr'onella 
or oil of bergamot may be added to dis- 
guise the odor. 

Fishing Nets, Preservation. 

The AUgemeine Fischereizeitung gives 
the following receipts for the preservation 
of fishing nets, which are, of course, also 
applicable to ropes, etc., in contact with 
water. Some have Wen subjected to a 
long test by the Drontheimer Fischere' 
(^sellschaf t : 

1. — For 40^kgm. of cord, hemp or cot- 
ton, 3 kgm. of cutch, 1 kgm. of blue vit- 
riol, ^ kgm. of potassium chromate, and 
2^ kgm, of wo^ tar are required. The 
cutch Is boiled 150 1. of water unt*l 
dissolved, and then the blue vitriol is 
added. Next, the net is entered, and the 
tar added. The whole should be stirred 
well, and the cordage must boil 5 to 8 
minutes. Now take out the netting, lay 
it In another vessel, cover up well, and 
leave alone for 12 hours. After that it 
is dried well, spread out in a clean place, 
and coated with linseed oil. Not before 
6 hours have elapsed should It be folded 
together and put into the water. The 
treatment with linseed oil may be omit- 
ted. 

2. — Dissolve 1 kgm, pf blue vitriol in 
water. Immerse the net, which must be 
perfectly dry, in the solution for 24 to 
28 hours. This treatment must be re 
pealed every 3 or 4 weeks. 

3. _The following treatment is said to 
preserve nets for a long time in a good 
condition: Soften 1 lb. of good glue m 
cold water, then dissolve it in 10 gat- 
of hot soft water, with % lb. of curd 
soap. Wash the nets in soft water, then 
boll them In this for 2 hours, press out 
excess of the liquid and hang up over- 
night The second bath consists of amm 
2 lb. ; water, 5 gal. ; heat nearly to bon- 
ing, and Immerse the nets In this for 
about 3 hours, then press, and transfer 
to ri strong decoction of oak bark or a 
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solution of sumac in warm water (water, 
5 gal. ; sumac, 8 lb.), and let them re- 
main immersed in this for 48 hours, or 
longer, If convenient. 

Flannel. 

1. — Bleaching. — Flannel which has be- 
come yellow with use may be bleached by 
putting It for some days in a solution of 
hard soap to which strong ammonia has 
been added. The best proportions are 
1% lb. of hard curd soap, 50 lb. of soft 
water and 2-3 lb. of strong ammonia so- 
lution. The same object may be attained 
in a shorter time by placing the flannel 
for a quarter of an hour in a weak solu- 
tion of bisulphite of sodium to which a 
little hydrochloric acid has been added. 

2. — Ironing. — Most flannels are the bet- 
ter for not being ironed, but in some cases 
it is necessary to do so. The proper way 
is to dry the flannels, then spread them 
on an Ironing board, cover them with a 
slightly damp cloth, and iron over this, 
pressing down heavily. The iron must 
not be too hot. 

3. — Shrinfcfnp. — New flannel should al- 
ways be washed, before It is made up, In 
clean warm water, as warm as the hand 
can bear, and entirely by itself. Rub the 
soap to a lather in the wter, or the flan- 
nel will become hard. Wash it in this 
manner through tWo warm waters, rinse 
it in another warm water, with just suffi- 
cient soap in it to give it a whitish ap- 
pearance ; to this water add a little in- 
digo blue ; wring and shake it well, and 
while drying shake, stretch and turn it 
several times. Flannel washed in this 
manner will be white and soft as long 
as it lasts. When dry let it be clapped 
and stretched with the hands, and rolled 
tight and smooth till wanted. 

4. — ^Woshinp. — ^To wash flannel or flan- 
nel garments, prepare a good lather In hot 
water; when just warm throw In your 
hannel, and work it up and down, back- 
ward and forward. Ccrubblng must be 
avoided, and no soap should be actually 
nibbed on It, as this will Induce further 
shrinkage. Rinse in warm water, twice 
if necessary. Never wash or rinse In hot 
or cold water, as they both cause the flan- 
’tel to shrink suddenly. 

J’loors, 

1 — W. O. Owen (Cfrt. Lancet-Clinic) 
thinks soap and water are far from being 
an Ideal cleanaing agent It cleanses 
the upper surface, but every crack and 
cf«vlce is mied with debris to its full 
capacity, and every h(de through the floor 
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is shown below by a pile of dirt or a 
streak of dirt along the wall below. He 
has a photograph taken beneath a floor 
where such debris exceeded a peck in 
amount, and he has seen others as bad. 
Moreover, there is an odor of wet wood — 
rather an odor due to the decomposition 
of this organic accumulation. The mois- 
ture and heat make it an ideal place for 
germ growth. In the hospital at Fort 
Thomas he has adopted the following 
method : They were first cleanel as thor- 
oughly as possible with soap and water, 
allowed to dry, then gone over with coarse 
sandpaper to v^move splinters, etc., the 
cracks filled with putty, a wood filler ap- 
plied, and after this a coat of floor finish. 
When this -was hard it was, In its turn, 
sandpapered, and then the final coat of 
floor finish applied. No water should 
then he applied, except to remove mud or 
other adherent material. Dr. Owen has 
found the following composition satisfac- 
tory : Wax, 5 lb. ; linseed oil, 2 gal. ; 
turpentine, 2 gal. ; floor finish (Perma- 
nere), 1 gal.; benzine, 10 gal Melt the 
wax in the oil at as low a temperature 
as possible, remove from the fire, add 
the turpentine and floor finish, take the 
liquid out of the house and add the ben- 
zine. If the wax and oil are heated too 
much the mixture is not so soluble in 
the benzine, Less oil and more wax will 
perhaps be a better composition. The 
meUiod of application that has given the 
best results is this : After the heavy 
'pnrt of the day’s work is done the floor 
is brushed thoroughly with a floor brush 
and the liquid Is as evenly and thinly 
as possible applied with an old faece of 
cotton cloth to the already polished floor. 
It is then left for 12 hours, when it Is 
again brushed and polished with a cot- 
ton mop. The brush removes all of the 
heavier particles of dirt and the mop the 
finer. The result is that the house and 
floors become thoroughly dry, the wood- 
work retains its original color and fin- 
ish, the work of your help is reduced 
fully one-half, and the floors are much 
cleaner than it is possible to get them 
with soap and water. The cotton mops 
become rapidly soiled. They may be 
cleaned by boiling in a weak solution of 
sbda or potash. They cost ten cents 
apiece. Some care must be exercised on 
account of the danger of fire, b^ this 
danger is slight With reliable heli^K 
2. — Take some clean, sifted, wmie or 
silver sand, and scatter it on the floor. 
Dissolve 1 lb, of American potash or 
pearlash In 1 pt. of water, and sprinkle 
the sand with this solution. Have a 'pail 
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6f Very hot water, and well smib the 
boards lengthwise with a hard brush, and 
Use the b^t mottled soap. Change the 
water frequently. This is the best way 
to scour and whiten boards. The potash. 
If applied as directed, will take out all 
stains. Ink stains may be r^oved from 
boards by using either strong vinegar or 
salts of lemon. 

3. — The following will be found useful 
in cleaning and restoring color to wooden 
floors ; Calcinated soda, 1 part, allowed to 
stand hour in 1 part of slaked lime ; 
then add 15 parts of water, and boll. 
Spread the solution, thus ‘obtained, upon 
the floor with a rag, and, after drying, 
rub with a hard brush and flne sand and 
water. A solution of 1 part ' of concen- 
trated sulphuric acid and 8 parts of water 
will enliven the wood after above appli- 
cation. When dry, wash and wax the 
floor. 

4. — Ink Spots on Floors. — Rub with 
sand wet with equal parts of water and 
oil of vitriol ; when ink is I'emoved rinse 
with weak lye water. In place of oil- 
cloth, tack d.own an old Brussels carpet, 
wrong side up ; give it ? coats of paint, 
and, when thoroughly dry, varnish. 

5. — Oil Stains. To Jirmove . — Use oxalic 
acid and water, then wash well with soda 
and soap. 

6. — Paint, To Remove. — Take 1 lb. of 
American pear lash and 3 lb. of quick 
stone lime ; slake the lime in water, then 
add the pearlash, and make the whole 
about the consistency of paint. Lay the 
mixture over the whole body of the work 
which is required to be cleaned, with an 
old. brush; let it remain for 12 or 14 
hours, when the paint can be easily 
scraped off. 

7. — Parqtiet Floors. — To remove grease 
spots from parquet floors rub the spot 
with soft soap thoroughly, pour some 
strong alcohol on to it, and light it, tak- 
ing the proper precautions. Do not al- 
low the clothing to come too close to 
the flamra. After the flames are extin- 
guished scour several time.s thorotighly 
with very hot water ; the spot will then 
certainly have disappeared. 

8. — Seourtnff. — dean sand, 12 parts ; 

soft ^p, 8 parts ; lime, 4 parts. Use a 
scrul bing and rinse. 

Floors, To Hemove Grease. 
with turpenUne for an hour or 
two. .‘Cover with powdered talc, and prew 
with Ji Warm inm. ^rush off the talc ; 
If flpot baa' disappeared, rub with wax ; 
if not, repeat the process. 
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Fringe, Bnillon and Worsted, 

Dissolve 1 bar of soap in 4 gal. of boil- 
ing water ; have 3 vessels, each contain- 
ing 2 gal. of cold water. Into the first 
of these put 2 gal., into the second 1% 
gal-, and into the third 1 gal, of the dls- 
solvd soap. Tack the fringe end to end, 
and then put it into the first soap liquor ; 
work it well in this, then put it into tlie 
second liquor, and again well work it ; 
now put it into the third liquor, handle 
it well in this, and afterward put It on 
a clean peg to drain. Put 8 gal. of cold 
water into a clean vessel, and stir into 
It 1 tabiespoonful of oil of vitriol ; han- 
dle the fringe in this spirit water for 5 
minutes, take it out, and rinse it in I 
lot of cold water for about 1 minute. If 
the fringe contains any spickets — that is. 
pieces of wood covert with silk — those 
must be taken off and cleaned with bread 
crumbs and camphine : or, if necessary, 
sent to the fringe makers to be recovered. 

Fruit and Wine Stains. 

1. — White cotton or linen, fumes of 
burning sulphur, warm chlorine water. 
Colored cottons or woolens, wash with 
tepid soapsuds of ammonia. Silks, the 
.same, with ver^ gentle rubbing. 

2. — First ruHthe spot on each side with 
hard soap and then lay on a thick mix 
ture of starch and cold water. Rub thl.s 
mixture of starch well into the spot, and 
afterward expose it to the sun and air. 
If the stain has not disappeared at the 
end of 3 or 4 days repeat the process. 

3, — Stains of wine may be quickly and 
easily removed from linen by dipping the 
parts which are stained into boiling milK. 
The milk to be kept boiling until the 
stain disappears. 

4. — Most fruits yield juices which, ow- 
ing to the acid they contain, permanently 
injure the tone of the dye ; but the great- 
er part may be removed without leaving 
a stain if the spot be rinsed In cold water 
In which a few drops of aqua ammonia 
have been placed, before the spot has 
dried. Wine stains on white materials may 
be removed by rinsing with cold water, 
applying locally a weak solution of chlo- 
ride of lime, and again rinsing In an abun- 
dance of water, Some fruit stains yield 
only to soaping with the hand, followed 
by fumigation with sulphurous acid; hut 
the latter process is Inadmissible with cer- 
tain colored stuffs. If delicate colors are 
injured by soapy or alkaline matters, the 
stains must be treated with colcwless vine- 
gar of moderate strength. ‘ 

I 5,— To remove fruit and jwlne stains 
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from tablt linen, moisten with dilute sul- 
phuric acid and then rub with an aque- 
ous solution of sulphite or hyposulphite 
of soda 111 ‘Water, 

6. — Sp/ead the staine<l part over a 
bowl basin, and pour Ixiiling water 
ihrouw it; or rub on salts of lemon, and 
pour filing water through until the slain 
disappears or becomes very faint, 

Knllcv’s Earth, White. 

Fuller’s earth, in powder, 2 lb. ; talc, 
ill powder, 12 lb. ; violet powder, 2 lb. 
Mix, 

Fur. 

1. — Soap or water will spoil it. Get 
some clean common whiting — powdered, 
and plenty of It — put it in a damp place 
for a day or so, but on no account let it 
get wet ; rub it into the fur witli the 
hand, and don’t be afraid to rub it. Now 
let it stop till next day, give it another 
good rubbing, then shake out all the whit- 
ing you can, and give it a good brushing 
with a clothes brush. It will now be 
pretty clean, except the skin at the bot- 
tom of the fur. To remove the dirt from 
this get the fur over the back of the 
chair, and use the point of the clothes 
brush very briskly, at^he same time giv- 
ing a short puff of wiro every time you 
give a stroke with the brush. With a 
little practice you w ill remove evei-y trace 
of whiting, gi'ease or dirt. Lastly, pour 
alcohol on a plate, dip the point of the 
clothes brush in this, and lightly pass 
it over the fur ^ move the brush the same 
way as the fur runs. 

2. — Take equal parts of flour and pow- 
dered salt (which should be well heated 
in an oven), and thoroughly rub the fur. 
It should afterward be well shaken to free 
it from the flour and salt. 

3. — Lay the fur on a table, and rub it 
well with bran made moist with w’arm 
water. Rub until quite dry, and after- 
wai'd with dry bran. The wet bran 
should be put on with flannel, and the 
dry with a piece of book muslin. 

4. — Thoroughly sprinkle every part with 
hot plaster of parts, and brush well with 
a hard brush. Then beat it with a cane, 
comb smooth with a wet comb, and press 
carefully wiUt a warm iron : when dry, 
shake out all loose plaster of paris. 

5. — Make a thin paste by adding ben- 
?:oline' to light carbonate of magnesia. 
Cover the fur with this thoroughly, hang 
it out In the open air to dry, then shake 
and brush It until the whole of the pow- 
der has been removed. 
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Gas Fixtures. (See also Brass.) 

1. — Cleansinr /. — It is very rarely that 
gas brackets are gilded with real gold; 
they are either dipped or lacquered. To 
clcaiiKC, whether gilded with gold or only 
its imitation, they must be taken apart 
and the separate parts boiled in a strong 
lye for a few minutes and brushed with 
a soft brush. Then pass through a solu- 
tion of cyanide of potassium ; after this, 
wash in boiling water, and after drying 
in sawdust, polish parts with chamois 
leather. When putting them togethe!r 
again the parts should, if it be necessary, 
l>e freshly varni.shed, 

2. — Kehninhing . — Gas fixtures which 
have become dirty or tarnished from use 
may be improved in appearance by paint- 
ing with bronze paint, and then. If a still 
better finish is required, varnishing after 
the paint is thoroughly dry with some 
light-colored varnish that will ^ve a hard 
and brilliant coating. If the bronze paint 
is made up with ordinary varnish it is 
liable to become discolored from acid 
which may be present in the varnish. One 
method proposed for obviating this is to 
mix the varnish with about 5 times its 
volume of spirit of turpentine, add to the 
mixtuj'e dried slaked lime in the propor- 
tlo'n of alK)ut 40 gr. to the pint, agitate 
well, repeating the agitation several times, 
and finally allowing the suspended matter 
to settle, and decanting the clear liquid. 
The object of this is, of course, to neu- 
tralize any acid which may be present. 
To determine how effectively this has been 
done, the varnish may be chemically 
tested. 

3. — Polishing. — Pickle, and while in the 
latlie dip the bumislier in the following 
liquid : Turmeric root 60 parts ; orange 
.shellac, 60 parts ; dissolved in alcohol tar- 
tar, 120 parts ; oxgall, 3 parts ; alcohol, 6 
parts ; water, 180 parts ; dry with a soft 
clotli. 

Gas Stove. 

Eveiw housewife is more or less -an- 
noyed by the facility with which the top 
of her gas stove becomes soiled, if not. 
Indeed, clogged with spatterlngs of grease. 
An easy method of removing this will be 
very acceptable, no doubt. It is well to 
Immerse the separable parts for several 
hours in a warm lye, heated to about 70« 
C, said lye to be made of 9 parts of caus- 
tic soda and 180 parts of water. These 
pieces, together with the fixed parts of 
the stove, may be well toushed with this 
lye and afterward rinsed in clean warm 
water. The grease will be dissolved away, 
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und the stove returned almost to its origl> 
iial purity. 

German SUver, To Polish. 

Take 1 lb. of peroxide of iron, pure, | 
and put half of it Into a wash basin, 
pouring on water, and keeping it stirred 
until the basin Is nearly full. While the 
water and crocus are in slow motion, 
pour off, leaving grit at the bottom. Re- 
peat this a second time, pouring off into 
another basin. Cleanse out grit, and do 
the same with the other half, the 

second lot Is poured off the crocus in the 
first will have settled to the bottom ; pour 
off the water gently, take out the powder, 
dry it, and put both, when washed clear 
of grit, and dried, Into a box Into which 
dust cannot get If the silverwork is 
very dirty, rub the mixture of powder and 
oil on with the fingers, and then it will 
be known if any grit is on the work. If 
the work is not very black, take a piece 
of soft chamois leather and rub some 
dry crocus on, and, when well rubbed 
shake out the leather and let the powder 
fall off that is not used, or rub it off 
with a brush. Do not put down the 
leather In the dust. 

Gilt Mountings and Frames. 

1. — Fly marks can be cleaned off witli 
soap and water, used sparingly on end 
□f finger covered by piece of rag. When 
all cleared off, rinse with cold water, and 
dry with chamois leather; next buy 1 Ib. 
of common size and 2 small paint pans. 
Boil a little of the size in one of the pans, 
with as much water as will just cover it 
When boiled, strain through muslin into 
clean pan, and apply thinly to frames 
with camei’a-hair brush (called, techni- 
cally, a “dabbeF') Take care you do not 
give the frames too much water and “el- 
bow grease.^ On no account use gold 
size, as it is used only ih regildlng, and 
if put on over the gold would make it 
dull and sticky. 

2. — Dissolve a very small quantity of 
salts of tartar In a wine bottle of water, 
and with a piece of cotton wool soaked 
in the liquid dab the framw very gently ; 
no rubbing,* on any account, or you will 
take off the gilt ; then stand up the frames 
so that the water will drain away Ovm 
them conveniently, and syringe them with 
clean water. Care must be taken that the 
solution is not too strong. 

3. — If new gold frames are varnished 
with the best co];«l varnish it improves 
their appearance considerably, and ■ fiy 
marks .can then be washed off carefully 
with a sponge. The frames also last 
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many times longer. It also Improves old 
frames to varnish them with it 

4. — Gilt frames may be cleaned by 
simply washing them with a small sponge 
moistened with hot spirits of wine or oil 
of turpentine, the sponge only to be sufll- 
ciently wet to take off the dirt and fly 
marks. They should not afterward be 
wiped but left to dry of themselves. 

5. — Old ale is a good thing to wash any 
gilding with, as it acts at once upon the 
fly dirt. Apply it with a soft rag; but 
for the ins and outs of carved work a 
bimsh is necessary ; wipe it nearly dry, 
and don’t apply any water. Thus will 
you leave a thin coat of the glutinous 
isinglass of the finings on the face of the 
work, which will prevent the following 
flies' faeces from fastening to the frame 
as they otherwise would do. 

6. — Mix and beat the whites of 3 eggs 
with one-third, by weight, of Javelle 
water and apply to the gilt work, which 
will be quickly restored to newness. 

7. — Gilt mountings, unless carefully 
cleaned, soon lose their luster. They 
should not be rubbed ; if slightly tar- 
nished, wipe them off with a piece of 
Canton flannel, or, what Is better, remove 
them, if possible, and wash in a solution 
of Vi oz. of borax, dissolved in 1 lb. of 
water, and dry ^em with a soft linen 
rag : their luster may be Improved by 
heating them a little and rubbing with a 
piece of Canton flannel. 

8. — ^ Upton.) Quicklime, 1 oz. ; sprin- 
kle it with a little hot water to slake It, 
then gradually add 1 pt. of boiling water, 
so as to form a milk. Next, dissolve 
pearlash, 2 oz., In 1 % pt. of boiling 
water. Mix the 2 solutions, cover up the 
vessel, agitate occasicpially for an hour, 
allow It to settle; decant the clear, put 
It into flat %-pL bottles, and cork them 
well. Use to clean gilding, either alone 
or diluted with water. It Is applied with 
a soft sponge, and then washed off with 
clean water. It Is essentially a weak so- 
lution of potassa, and may be extempo- 
raneously prepared by diluting solution of 
potassa with about 5 times its volume. 

Glass. 

For removing any sort of dirt that is 
insoluble in water, lye, and dilute acids, 
from hollow vessels, a great variety of 
mechanical means are employed, such as 
iron chains and balls, sand, shot, hand 
and machine brushes. The selection ^ 
governed less by the quality of the fii^ 
than by economical consld^tlons, such 
I as the cost of the material used, of hand 
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Jal)oi', the wear and tear on the vessel, 
etc. 

For cleansing glass vessels, river anti 
sea sand afe inadmissible because hai'd 
quartz sand, especially angular river sand, 
scratches the glass, and gradually renders 
it opaque, if it does not previously crack 
where the scratches occur, on the prin- 
ciple of the Bologne flask and Prince Ru- 
pert drops. 

J. — Adherent slime and sediment are 
l emoved, especially from valuable glasses, 
by shaking with bits of paper or linen 
rags. 

2. — A substitute for sand for household 
use is found in calcined ashes and coarse 
.salt. 

3. — Clean wood ashes, mixed with 
pieces of charcoal, can be strongly recom- 
mended, and they act chemically, too, ow- 
ing to the potash they contain. Coal 
ashes, and those from peat, are -worthless, | 
because they are mixed with sharp sand. 

4. — Ordinary salt is less useful for 
(leans I ng than coarse sea salt or ground 
rock salt. Whei’e the resulting brine can 
he utilized, as in agriculture, etc., salt 
call be recommended for scouring pur- 
poses : 

.5. — As scouring material In large es- 
tablishments we can recommend gypsum 
ynd marble dust, frbe sand and also 
giound bones. In th^ manufacture of 
bone meal, from the stronger and more 
resistant (tubular) bones, there is an in 
lermediate product, about the size of bar- 
ley grains (knochen-gi'aupen), that Is ex- 
cellent for cleansing bottles. Many bone 
mills now furnish this product, but it 
has found little favor as yet 
G.— Marble and gypsum dust are, in 
general, less sure to be free from quartz ; 
and besides, the latter dissolves to some 
extent in water, and, if used, must be 
well rinsed out afterward. 

7. — The India-rubber washer is useful 
in analytical laboratories, where It Is re- 
quired to collect and save the sediments, 
as In filtering precipitates, etc. Chisel 
or tongue-shaped places are cut from 
thick pieces of India-rubber, and a sharp 
brass or platinum wire is fixed into the 
thick end to serve as a handle. For 
beakers and capsules It Is to be preferred 
to the hair pencil and feather commonly 
used, for owing to their fibrous structure, 
the precipitate gets entangled in them, 
while they also lose some of their nitrO' 
geneous particles, which would affect, the 
accuracy of careful nitrogen determlna- 

• Tton, as, for example, In water analysis. 

8. — To cleanse glass or porcelain ves- 
sels very thoroughly from the greatest va* 
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riety of adherent organic substances, the 
mixture of bichromate of potash and sul- 
phuric acid possesses an indisputable ad- 
vantage over benzine, ether, alc5ohoI, etc. 
Always keep a stock of this chromic and 
sulphuric-acid mixture, made from the 
acid of the desiccator, and the chromate 
from the nitric-acid estimations, and use 
it for rinsing graduated vessels, which are 
then more easily moistened. 

0, — If greasy, wipe with tow, then with 
nitric acid or causdc potash ; rinse well. 

10. — Cover Glasses , — There is, says Mr. 

F. W. Cooper, In the Photoffram, noth- 
ing better than a piece of chamois leather 
or velveteen, stretched aver a board (2 ft, 
by 5 in. by % in.), and tacked to the 
under side, a piece of stout t-will being 
interposed between the board and the vel- 
vet. The glasses having been cleaned, 
and merely drained, can be very quickly 
and perfctlj' polished by nibbing up and 
down the leather or velvet surface. The 
board has the advantage of obviating any 
risk of cutting the hands or breaking the 
glasses as when polishing is done with a 
duster and the glass held in the hand, 

11. - Cut Glass. — A high polish may be . 
given to cut-glass dishes, decanters, etc., 
by sprinkling with warmed sawdust di- 
rectly after washing and drying in the 
usual way. A very soft chamois leather 
must give the final polish, and this 
should be kept free from dust and for 
the one purpose only. 

12. — Discolored Glass. — Apply dilute 
nitric acid. Water of ammonia is also 
good, 

13. -— Framed Glass.—To clean glass In 
frames, when the latter are covered, or 
otherwise so finished that water cannot 
be used, moisten ti'ipoli with brandy, rub 
it on the glass while moist, and when dry 
rub off with a silk rag; to prevent the 
mi-xture injuring the cloth on the frame, 
use strips of tin bent to an angle ; set 
these on the frame with one edge on the 
glass ; when the' frames are of a charac- 
ter that will not be injured by wrater, rub 
the glass with water containing a little 
liquid ammonia, and polish with moist 
paper. 

14 . — Gfo&es.— In order to remove from 
lamp globes the unsightly grease spots 
frequently met with, and to restore the 
handsome matt appearance of polished 
glass, pour 2 spoonfuls of a slightly heat- 
ed solution of potash Into the globe, mois- 
ten the whole surface with it, and rub 
the stains with a fine linen rag; rinse 
the globe with clean water, and carefully 
dry it off vdth a fine soft cloth. 

15. — Faint a. — American pot 
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ash, a parts ; unslaked lime, 1 part. Lay 
this on with a stick, letting It remain for 
some time, and it will remove either tar 
or paint. 

b. — Common washing soda dissolved in 
water. Let it soak a while — ^if put on 
thick, say 30 minutes — and then wash off. 
If it does not remove, give it another ap- 
plication. 

16. — Photoyraphic Plates. — Photogra- 

phers will find the following a useful 
glass-cleaning preparation ; Water, 1 pt. ; 
sulphuric add, % oz. ; bichromate of pot- 
ash, % oz. The glass plates, varnished, 
or otherwise, are left for 10 or 12 hours, 
or as much longer as desird, Jn this so- 
lution, then rinsed in clean water and 
wiped dry with soft white paper. The 
liquid quickly removes silver stains from 
the skin without any of the attendant 
dangers of cyanide of potassium. 

17. — Polish. — Sodium carbonate, 1 oz. ; 
powdered whiting, 4 oz. ; stronger am- 
monia water, 1 oz. ; alcohol, 4 oz . ; water, 
enough to make 1 pL Mix well, and ap- 
ply with a sponge. When it is dry, mb 
off and polish. Of course, nothing should 
be us^ in polishing glass that will 
scratch it 

Simple diluted ammonia water is a 
good cleanser for glassw'are, especially if 
tiTe article is a little gieasy. 

18. — Scratches. — a. — Slight scratches 
may be partially polished out by rubbing 
the part with rouge wet with \rater, upon 
a piece of soft leather. If It is a deep 
scratch, it will have to be ground out 
with the finest fit, ir elnery, such as is 
used by opticians, and the spot polished 
with rouge and water upon a piece of 
soft leather. If you have much of this 
kind of work to do it will save time to set 
up a buff wheel of wood, and grind out 
the scratches with fine pumice stone and 
water. Then polish with a felt buff and 
rouge with water. 

b. — ^When scratches are not too deep 
they may be removed, and the surface 
restored, by rubbing with the following 
powder : Powdered chalk, 60 parts ; trip- 
oli, 30 parts ; bole, 15 parts. Reduce to 
a fine powder, and mix. Wet the sur- 
face of the article slightly with water ; 
then, with a Unen cloth dipped in the 
powder, rub th<a surface until the dull- 
ness disai^arsw 
Cloataktn Kmga, 

One wsurtiing with warm (not hot) 
suds will not tnaterlaHy hurt the skin 
itself. The skin not seem quite so 
soft alter' the if the wash- 

ing ia dotie ouiifidv. Imii skin well rinsed 
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In cold water, and dried with only modj 
erate warmth, being frequently turnea 
and shaken, the difference with hardly be 
perceptible. 

Gloves. 

1. — Soft, soap, 1 oz. ; water, 4 oz. ; oil 
of lemon, % dr. ; precipitated chalk, a suf- 
ficient quantity. Dissolve the soap In 
the water, add the oil, and make into 
a stiff paste with a sufficient quantity of 
chalk. 

2. — White hard soap, 1 part ; talcum, 
1 part ; water, 4 parts. Shave the soap 
into ribbons, dissolve in the water by 
the aid of heat, and Incorporate the tal- 
cum. 

3. — White bole, U(K) parts ; orris root. 
300 parts ; dry soap, 75 parts ; borax, 150 
parts ; ammonium chloride, 25 parts. 
Powder and mix thoroughly. Dampen 
the gloves with a wet rag, dust on the 
powder, and then rub it well in. When 
dry, brush off the residual powder. — 
Druggists’ CirciUar. 

4. — Chloroform, 1 fl.dr. ; alcohol, 2 
fl.dr. : ammonia water, 10 fl.dr, ; sodium 
carbonate, 2 dr. ; Castile soap, 1 oz. ; 
water, 4 pt. 

5. — Stronger ammonia water, 2 fl.dr. : 
glycerine, 1 fl.o^ ether, 1 fl.oz. ; Castile 
soap, I fl.oz. ; w^r, 2 pL 

6. — Castile soap, 1 oz. ; borax, 1 oz. ; 
soap liniment, 12 fl.dr. ; alcohol, 2% fl.oz.; 
ammonia water, 4 fl.oz. ; boiling water, 
3 pt. 

7. — Curd soap. 1 av.oz, ; water, 4 fl.oz. ; 
oil of lemon, Vi fl.dr, ; French chalk, a 
sufficient quantity. Shred the soap, ami 
melt it in the water by heat ; add the oil 
of lemon, and make into a stiff paste with 
French chalk. 

8. — ^White .soap, 25 parts ; water, 15 
parts ; solution of chlorinated soda, 16 
parts; ammonia water (10%), 1 pari. 
Shred the soap, and melt It in the water 
by heat stirring well all the time ; when 
lukewarm add the other liquids, and 
thoroughly. Put the glove on the hand 
and apply the paste with a piece of flan- 
nel, rubbing the kid from wrist to finger 
tips, 

9. — Castile soap, white, old and dry. 
100 parts ; water, 75 parts ; tincture of 
quillala, 10 parts; ether, 10 parts; am- 
monia water, stronger, 5 parts ; benzine- 
deodorized, 75 parts. Melt the soap, 
previously finely shaved, In the water, 
bring to boiling, and remove from the 
fire. Let cool, then add the other in* 
gredlenta, incorporating them thoroughly 
The iMSte should be put up In collapsible 
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tubes, or tightly closed metallic boxes. 

It can also be used for clothing. 

10. — Kaolin, 8 oz. ; talcum, 4 oz. ; 

borax, 2 oSi , ; soap, 1 oz. ; ammonium chio* 
ride, 4 dr. A powder to be applied wiUi 
a damp cloth. f 

11. — Ether,* 1 part ; benzol, 2 parts. 
Put the gloves on the hands and rub thor- 
oughly with the solution, with a clean 
piece of flannel. Let the greater part of 
the fluid evaporate, then remove the 
gloves from the hands and hang them In 
a current of warm, dry air until the 
smell of the Liquid is dissipated 

12. — Tincture of quillaig, ti oz. ; ben- 
zine, 13 oz. Mix, and shake for half 
an hour, then set aside for 12 hours to 
solidify. 

13. — Hard white soap, 3 oz. ; boiling 
water, 5 oz. ; stronger ammonia water, 

8 oz, : benzine, 26 oz. Dissolve the soap 
in the water, and when nearly cold add 
the ammonia and the benzine. This may 
be perfumed with any suitable oil or 
“essence.” 

14. — The following from Dietevich is | 
said to be especially excellent: Tincture 
of quillala, 10 parts : .sulphuric ether, 10 | 
part.s‘; ammonia water, 3 parts; oil of | 
lavender, 0.3 pajit ; deodorized benzine, 
q. s. to make 100 'Starts, Mix. Shake 
before using. 

15. — Plain benzhie, with Vi part each 
of oil of mlrloane and oil of lavender, 
makes, according to one authority, the 
best of all cleaners. 

16. — Does/cm, Wash Leather 

ois), and Undressed Kid — a. — Wash them 
in lukewarm soft water, with a little 
Castile or curd soap, oxgall or bran tea ; 
then stretch them on wooden hands, or 
pull them into shape without wringing 
them; next ruh them with pipeclay, yel- 
low ocher, or umber, or a mixture of 
them in any required shade, made into 
a paste with ale or beer; let them dry 
gradually, and when about half dry rub 
them well, so as to smooth them and put 
them into shape ; when they are dry brush 
out the superfluous color, cover them with 
paper, and smooth them with a warm 
(not hot) Iron, 

b.— Take out the grease spots by nib- 
bing them with magnesia or avith cream of 
tartar. Then wash them with soap dls* 
solved In water as directed for kid gloves, 
and afterward rinse them, first in warm 
Water and then in cold. Dry them in 
the siin, or before the fire. All gloves 
are better and more shapely If dried on 
glo^e trees or wooden hands. 


(Gold) 


Gold. (See also Gilt Mounttugs and^ 
Frames.) 

1. — Dull Gold. — A solution of 80 grains 
of chloride of lime, 80 grams of bicarbon- 
ate of soda, and 20 grams of common salt, 
in 3 ]. of distilled water, is prepared, and 
Kept in well closed bottles. The article 
to be cleaned is allowed to remain some 
short time in this solution (which is 
only to he heated in the case of very 
obstinate dirt), then taken out, washed 
with spirit, and dried in sawdust. 

Gold.— Take 80 grams of chlo- 
ride of lime and rub it up with gradual 
addition of water, in a porcelain mortar, 
into a thin, even paste, which put into 
a solution of 80 gi'ams of bicarbonate 
of soda and 20 grams of cooking salt, In 
3 ]. of ivater. Shake it, and let stand 
a few days before using. If the prepara- 
tion is to be kept for any length of time 
the bottle should be placed, well corked, 
in the cellar. For use, lay the tarnished 
articles in a dish, pour the liquid, which 
has previously been well shaken up, over 
them so as to just cover them, and leave 
them llierein for a few days. In very 
stubborn cases one may dilute somewhat. 
Next wash the objects, rinse with alco- 
hod. and dry in sawdust. 

3 , — 7'arn.ishcd Goid. — This preparation 
is made up by carefully mixing together 
20 pai'ts of bicarbonate of soda, I part 
of calcium chloride and I part of com- 
mon salt in 10 parts of water. Of this, 
a small quantity is spread upon the sur- 
face to be cleansed with a soft brush, and 
afterward rubbed well with a piece of 
tissue paper until it Is perfectly dry. The 
liquid may be applied either lukewarm or 
told, according to convenience, 

4, — Use rouge on a buff moistened with 
alcohol. 

3.— U.se jewelers’ rouge with a brush. 

Chalk. 18 parts ; mixed with talc, 

5 parts ; silica. 2 parts ; alumina, 3 parts ; ■ 
carbonate of magnesia, 2 parts ; jewelers 
retl, 2 parts. 

7 , Rock alum, burned and finely pow- 

dered, 5 parts; levigated chalk, 1 part; 
mix, and apply with a dry brush. ^ 

8. The Journal fur Goldschmiedekumt 

gives the following formula for a prepa- 
ration for cleaning and polishing gold, 
silver and plaited were ; Acetic acid, 2 
parts; sulphuric acid, 2 parts; oxalic 
acid, 1 part; jewelers’ rouge, 2 parts; 
distilled water. 200 parts. Mix the acids 
and water and stir in the rouge, after 
first rubbing it up with a portion of the 
liquid. With a clean cloth, we^t with this 

I mixture, go well over the article. Rinse 
off with hot water, and dry. 
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». — A powder of somewhat similar com- 
^position is said to be used by gold and 
silversmiths, the formula for which fol- 
lows; ChalK, 54 parts; magnesium car- 
bonate, 5 parts ; alumina, 14 parts ; silica, 
S parts ; Iron oxide, 5 parts. 

Gold and Silver tiace. 

Gold lace, spangles, clasps. Knots, etc., 
may be bnished over with the following 
i-omposltlon : Shellac, 1% oz. ; dragon’s 
blood, % dr. ; turmeric iwt, H dr. ; digest 
with strong alcohol, decanting the ruby- 
i-ed colored tincture thus obtained. After 
coating with this composition a warm flat- 
jj-on is gently brushed over the objects so 
as to heat them only very slightly. Gold 
embroidery can be similar^ treated. Sil- 
ver lace or embroidery may be dusted over 
with the following powder and well 
brushed : Take alabaster, and strongly 
ignite it and while still hot place It in 
corn brandy ; a white powder is thus ob- 
tained, which is fit for use after heating 
over the flame of a spirit lamp. It should 
be dusted on from a linen bag. 

Gold Workers, PoUdUng Powders for. 

Carbonate of l«id, 21% parts: carb- 
onate of lime (chalk), 87 parts ; carbonate 
of magnesia, 8% parts; alumina, 21% 
parts ; silica, 13 parts ; jewelers' rouge, 
8% parts. Mix together. 

Granite, Removal of Stains. 

1. — A paste of oxgali, 1 oz. ; strong 
solution of caustic soda, 1 gill ; turpen- 
tine, 1% tablesi)oon£uls ; pipeclay, enough 
to make it thick and consistent. Scour 
well 

2. — Mix together whltljig, % ib. ; soft 
u>ap, % lb. ; washing soda, 1 oz. ; sul- 
phate of soda, a piece as big as a walnut. 
Rub it over the simface you propose to 
treat, let it stand 24 hours, and then 
wash off- If it succeeds, try another por- 
tion. 

3. — Smoke and soot stains can be re- 
moved with a hard scrubbir^ bnish and 
fine sharp sand, to which add a little 
potash. 

4. — Use strong lye, or make a hot so- 
lution of 3 lb. of common washing soda 
dissolved in 1 gal. of water. Lay it on 
the granite with a paint brush. 

Grass Stains. 

garment is otherwise wet. 

oring matter of grass — cholorophyll — is 

voluble. 

cold soft water, without soap, before the 

Z — Remove by ether, in which the col- 

1. — Wash the stained places in clean, 


(Grease and Stains) 


Grease and Stains, 

1. — When the fabric is washable and 
the color fast, ordinary soap and water 
are, of course, efficient in removing grease 
and the ordinarily attendant dirt ; but 
special soaps are made for clothes clean- 
ing which may pssibly be more effective. 

2. — In the removal of grease from cloth- 
ing with benzol or turpentine, people gen- 
erally make the mistake of wetting the 
cloth with the tiupentlne and then rub- 
bing It with a sponge or piece of cloth. 
In this way the fat is dissolved, but is 
spread over a greater space, and Is not 
removed ; the benzol or turpentine evapo- 
rates, and the fat covers a greater sur- 
face than before. The way is to place 
soft blotting paper beneath and on top 
of the grease spot, which Is to be first 
thoroughly saturated with the benzol, and 
then well pressed. The fat is then dis- 
solved, and absorbed by the paper, and 
entirely removed from the clothing. 

3. — Another method, namely, to apply 

a hot iron on one side, while blotting pa- 
per is applied to the other, depends upon 
the fact that the surface tension of a sub- 
stance diminishes with a rise of twnpera- 
ture. If, therefore, the temperature at 
different portions or sides of the cloth is 
different, the fat acquires a tendency to 
move from the ^ter'^arts toward the 
cooler. ^ 

4. — Castile soap, in shavings, 4 oz,; 
carbonate of soda, 2 oz. ; borax, 1 oz. ; 
aqua ammonia, 7 oz. ; alcohol, 3 oz. ; sul- 
phuric ether, 2 oz. ; soft water, enough 
to make 1 gal. Bol! the soap in the 
water until it is dissolved, and then add 
the other ingredients. Although It is not 
apparent what good 2 oz. of ether can 
do in 1 gal. of liquid, the mixture is said 
to be very efficient. 

5. — Make a weak solution of ammonia 
1 by mixing the ordinary “liquor ammoniae” 

of the druggist with its own volume of 
cold water, and rub it well into the 
greasy parts, rinsing the cloth In cold 
water from time to time until the grease 
is removed. The ammonia forms a soap 
with the fatty acids of the grease, which 
Is soluble in water. 

0, — strong ammonia water, 4 oz- ; wa- 
ter, 2 qt ; saltpeter, 1 oz. ; mottled soap, 
finely shaved, 2 oz. Mix thoroughly, and 
allow the preparation to stand for sev- 
eral days before using. Cover any greasfe 
spot with this preparation, rub well, and 
rinse with clean water. 

7. — Camphor, I oz., dissolved In 3 oz. 
of alcohol ; add 4 oz. of esesnce of lemon. 

8. — Camphine, 8 oz.; alcohol, 1 oz. ; 
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sulphuric either, 1 oz. ; essence of lemon, 

1 dr, 

9. — Alcohol, S oz. ; white soap, oz. ; 
oxgall, 1 % oz. : essence of lemon, % to 
•4 oz. 

10. — Fuller’s earth, 15 parts ; French 
chalk, % part ; yellow soap, 10 parts ; 
pearlash, 8 parts ; mix thoroughly, and 
make it into paste with spirits of tur- 
pentine, Color, if desired, with yellow 
ocher. Form Into cakes. 

11 . — An earthy cmpound for removing 
grease spots is made as follws : Take 
fuller’s earth, free it from all gritty mat- 
ter by eluttrlatlon with water ; mix with 
^ lb. of the earth so prepared % lb. of 
soda, as much soap, and 8 yolks of eggs, 
well beaten up, with % lb. of purified 
oxgall. The whole must be carefully 
triturated upon a porphyry slab, the soda 
with the soap in the same manner as col- 
ors are ground, mixing in gradually the ; 
eggs and the oxgall, previously beaten i 
together. Incorporate next the soft earth 
by slow degrees tIH a uniform thick paste 
be formed, which should be made Into 
balls or cakes of a convenient size, and 
laid out to dry, A little of this deter- 
gent being scraped off with a knife, made 
into a paste with water, and applied to 
the stain, will remove it. 

12. — Castile soa^, 4^z. ; hot water, 1 
qt. When the soap Is absolved add water, 

4 qt, ; water of ammonia, 4 fl.oz. ; sul- 
phuric ether, 1 fl,oz. ; glycerine, 1 fl.oz. ; 
alcohol, 1 oz, Medical Brief states that 
this Is an excellent preparation for re- 
moving grease. 

13. — A soft oxgall soap may be pre- 
pared as follows : Oxgall, fresh, 10 grams ; 
alcohol, 100 grams ; hard soap, 10 grams ; 
soft soap, 10 grams. Boil the oxgall in 
the alcohol, and strain the mixture ; dis- 
solve the soaps in this spirit, and evap- 
orate to the proper consistency on a water 
bath. 

14. — Castile soap, 4 dr. ; chloroform, 4 
dr. ; ammonia water, I oz. ; alcohol, 4 dr. ; 
water, enough to make- 8 oz. The mix- 
ture blows the stopper out of the bot- 
tle. 

The claims of carbon tetrachloride as 
a grease eradlcator should not be over- 
looked It Is said to be equal to ben- 
zine for this purpose, and Is non-inflam- 
mable. It acts as an anesthetic, and 
must be handled with care. 

15. — Powdered borax, 30 parts; extract 
of soap bark, 30 parts ; oxgall, fresh, 120 
parts ; Castile soap, 450 parts. First 
make the soap-bark extract by boiling the 
crushed bark In water until It has 
sumed a dark color, then strain the liquid 


(Grease and Stains) 


into an evaporating dish, and by the aid 
of heat evaporate it to a solid extract ; 
then powder, and mix it with the borax 
and the oxgall. Melt the Castile soap 
by, adding a small quantity of water and 
warming, then add the other ingredients, 
and mix well. About 100 parts of soap 
bark make 20 parts of extract. 

16. — Castile soap, 2 lb. ; potassium car- 
bonate, % lb. ; camphor, % oz. ; alcohol, 

oz. ; ammonia water, % oz. ; hot water, 

% pt, or sufficient. Dissolve the potas - 1 
slum carbonate in the water, add the 
soap, previously reduced to thin shav- 
ings, keep warm over a water bath, stir- 
ring pccasionally until dissolved, adding 
more vs^ater if necessaryi and finally, when 
of a consistency to become semi-slid on 
cxtoling, remove from the fire, and when 
nearly ready to set, stir in the camphor, 
previously dissolved in the alcohol, and 
the ammonia. If a paste is desired, a 
potash soap should be used instead of the 
Castile in the foregoing formula, and a 
portion or all of the water omitted. Soaps 
made from potaah remain soft, while soda 
soaps harden on the evaporation of the 
n-ater which they contain when first made. 

A liquid preparation may be obtained by 
the addition of sufficient water, and some 
more alcohol would probably improve it. 

17. — A strong decoction of soap bark, 
preserved by the addition of alcohol, 
would also form a good liquid cleanser 
for fabrics of the more delicate sort. 

IS.—Wood alcohol, 1 gal. ; ether, 1 oz. ; 
chloroform, 1 oz. ; oil of bergamot, 1 dr. ; 
essential oil of almonds, 10 drops. Mix 
them. To be applied with a sponge or 
soft cloth. 

19. — Gasoline, 1 gal, ; chloroform, 1 oz. ; 
bisulphide of carbon, 1 oz. ; essential oil 
of almonds. 5 drops ; oil of bergamot, 1 
dr. ; oil of cloves, 5 drops. Mix them. To 
be applied with a sponge or soft cloth. 
Gloves are best cleaned on the hand. This 
preparation should not be made or used 
at night, or in a room where there is a 
fire, as it is very inflammable. It will 
not stain nor discolor. - 

20. — Glycerine, 1 oz. ; sulphuric ether, 
1 oz. ; alcohol, 1 oz . ; ammonia, 4 oz. ; 
Castile soap, 1 oz. ; mix together, and add 
sufficient water to make 2 qt. Apply, 
and rinse. 

21. — Take 22 lb. of the best white soap 
and reduce It to thin shavings. Place tt 
in a boiler, together with water, 8.8 lb.; 
oxgall, 18.25 lb. ; cover up, and allow to 
remain at rest all night In the morning 
heat up gently, and regulate it so 

the soap may dis«>lve without stirring. 
When the whole is homogeneous, and 
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flows smoothly, part of the water having 
been vaporized, add turpentine, 0.55 Jh. ; 
best clear benzine, 0.44 lb. ; and mix well. 
While still in the state of fusion, color 
with green ultramarine and ammoj^ia, 
pour into molds, and let stand for a few 
days before using. The product will be 
found to act admirably, and the yield is 
very, good indeed. 

22. — .Billiard Clothe etc. — Grease can -be 
removed from billiard or other cloths by 
a paste of fuller's earth and turpentine. 
This should be rubbed upnon the fabric 
until the turpentine has evaporated, and 
a white powder remains. The latter can 
be brushed off, and the grease will have 
disappeared. 

23. — Cold Method. — Cocoanut oil, 30 
kgm. : soda lye, 38» B., 16 kgm. ; potash 
lye, 20'> B., 5 kgm. ; “brilliant” green, 
200 grams ; oil of turpentine, purified, 
800 grams ; finely pulverized clay, 28 
kgm. The clay (kaolin), finely sifted, is 
first placed in the vat The coloring mat- 
ter (“brilliant” gi*een) is rubbed up with 
a portion of the oil, and the balance of 
the latter poured in upon the clay, and 
the two intimately mixed. The coiored 
oil is next added, and all well stirred to- 
gether. Mix the 2 alkaline solutions, and I 
pour them in a strong stream into the ! 
mixture of oil and clay, agitating the lat- 
ter constantly. Finally, add the turpen- 
tine. under constant stirring. The result- 
ant soap is poured into metallic boxes and 
closely covered. Grease spots in garments 
are first covered with a little of the paste, 
well rubbed in. Sponging with warm 
Water afterward removes soap and spot ’ 
In the most complete manner. 

24. — Scouring Balls. — a. — Curd soap, 8 
oz. ; oil of turpentine' and oxgall, of each 
1 oz. Melt the ioap, and when cooled a 
little stir In the rest, and make it into 
cakes while warm, 

b. — Soft soap and fuller’s earth, each 
1 lb. ; beat them well together in a mor- 
tar. and form into cakes. To remove 
grease, etc., from cloth. The spot, first 
moistened with water, Is rubbed with the 
cake, and allowed to dry, wl)en it is well 
rubbed with a little 'warm water, and 
afterward rinsed or rubbed off clean. 

25 . — Sugar, Glue, Blood, Albumen . — 

On white goods, on dyed tissues of cot- 
ton and wool, and simple wash- 

ing with water. 

Gotta Percha, ' 

Bleaching. — 1. — Dhliblve the gutta per- 
cha in 20 tlm« m weight of boiling 
benzole, add to ti# solution plaster of 
vei’y gtx>d quality, and agitate the mix- 


(Horsehair) 


ture from time to time. By reposing 
for 2 days the plaster is deposited, and 
carries down with It all the impurities of 
the gutta percha insoluble in benzole. The 
clear liquid decanted is introduced by 
small portions at a time into twice its 
volume of alcohol of 90%. agitating con- 
tinually. During this operation the gutta 
percha is precipitated In the state of a 
pasty mass, perfectly white. The desicca- 
tion of the gutta percha thus purified 
requires several weeks’ exposure to the 
air, but may be accelerated by trituration 
in a mortar, which liberates moisture 
which it ten^ to retain. 

2 . — White gutta percha is obtained by 
precipitating a solution of ordinary gutta 
percha in chloroform by alcohol, wash- 
ing the precipitate with alcohol, and final- 
ly boiling it In water, and molding Into 
desired fonn while still hoL 

Cleaning. — This can be done b.v using 
a mixture of soap and powdered charcoal, 
polishing afterward With a dry cloth with 
a little charcoal on It. 

Hands, (See also fiik.) 

1. — .4?iUhie Slflins.— Wash with strang 
alcohol, or. what is more effectual, wash 
with a little bleaching powder, then with 
alcohol. 

2 . — Urate of SlaJn.s. — a. — Paint 

the blackened ^vts with tincture of 
iodine ; let remain until the black becomes 
white. The skin will then be red, but by 
applying ammonia the iodine will be 
bleached, leaving white instead of black 
stains of nitrate of silver. 

b. — Nitrate of silver stains may be r re- 
moved by rubbing them with a weak so- 
lution of sulphydrate of ammonium or a 
strong solution of Iodide of potassium. 

3 . — jVitrlc Add Stains. — Touch the 
stains with a solution of permanganate 
of potassium ; wash, rinse In dilute hy- 
drochloric acid, and wash again. 

! Harnetw Cleaning. 

Unbuckle all the parts, and wash clean 
with soft water, soap and a brush. A 
little turpentine or benzine will take off 
any gummy substance which the soap 
fails to remove. Then warm the leather, 
and as soon as dry on the surface apply 
the oil with a paint brush or a swab. 
Neatsfoot oil is the best. 

Horsehair* Bleaching. 

If a pure white horsehair is required, 
the hair must be white to start with, as 
yellow or gray horsehair cannot be made 
pure white. First thoroughly wash in 
hot soap and water, then rinse well in 
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(Ink and Iron Mold) 


clean hot water. Allow to soak about 
12 hours in a solution of peroxide of hy- 
drogen made alkaline by ammonia, pstly, 
wash in clean water, and dry slowly. 


Ink and Iron Mold. 

j. — Equal parts of cream of tartar and 
citric acid, powdered fine, and mixed to- 
gether. This forms the salts of lemon as 
sold by druggists. Directions for using: 
Procure a hot dinner plate, lay the part 
stained in the plate, and moisten with 
hot water ; next rub in the above powder 
with the bowj of a spoon until stains 
disappear; then Tinse in clean water, and 
<lry. 

2.~PIace the stained part flat m a 
plate or dish, and sprinkle crystals of 
oxalic acid upon it, adding a little water ; 
the stains will soon disappear, when the 
linen should be well wrung out in 2 or 
changes of clean water. 

3 —Dip the part In boiling water, and 
rub it with crystals of oxalic acid ; then 
soak in a weak solution of chloride of 
lime, say 1 oz. to 1 qt. of water. Under 
any circumstances, as soon as the stain 
is removed the linen should be thoroughly 
rinsed in several waters. 

4 , The Jountffr dc^^ctnuacic d’.4rtt'crs 

recommends pyrophosphate of soda for the 
removal of ink stains. This salt does not 
injure vegetable fiber, and yields colorless 
compounds with the fen*ic oxide of the 
ink. It is best to first apply tallow to 
the ink spot, then wash in a solution of 
pyrophosphate until both tallow and ink 
have disappeared. 

5, — Thick blotting paper is soaked m a 
concentrated solution of axalic acid and 
dried. Laid immediately on a blot, it 
takes it out without leaving a trace be- 


hind. . , , 

6 — To remove ordinary ink (tannogat- 
late of iron) stains, the following treat- 
ment is recommended; In many cases, 
lemon juice will often prove efficacious. 

7 — If this falls, try an aqueous solu- 

tion of oxalic acid, 1 part, to 2 parts of 
water, and rub well with a soft cloth. 
Or use a solution of chloride of tin, i 
part, to 3( parts of water ; or pure dilute 
muriatic acid, 1 part, to 10 o* 

water. Apply with a camel’s-hair brush, 
and then wash in cold water- 

8. Where the colors of the fabric are 

affected by the above treatment, moisten 
the spots with fresh milk and cover with 
fine salt. 'This should be done before 

washing. ^ j n 

9. — If the fabric Is fine and dellcat^ 
the stained portions may be dip^a 
in melted tallow and then pressed for 


some time between layers of warm pipe- 
clay, 

10. — Try a mixttire of 2 parts of cream 
of tartar and 1 part of powdered alum. 

11. — Tartaric acid is also recommended. 

12. — Oxalic acid can also be used, but 
is not recommended, as it is liable to de- 
stroy the fibers of the cloth. 

13. — Remove by thoroughly and repeat- 
edly moistening the spots with hydrogen 
dioxide .solution containing some am- 
monia, and then dry, with exposure to 
light. 

14. — Black Ink Rust. — On white goods, 
warm solution of axalic acid ; weak mu- 
riatic acid. One dyed tissues of cotton, 
repeated washings with citric acid, if the 
color is well dyed. Ditto of wool, same ; 
weak muriatic acid, if the wool is of the 
natural color. On silk, no remedy. 

15. — Bottles. — For ojeaning ink bottles 
the best and quickest agent is oxalic acid, 
but it is a violent poison. Try shaking 
small nails, with water or vinegar, in 
them, and if this does not answer, use hy- 
drochloric acid, carefully washing out 2 
or 3 times after its application. 

IG. — Copperplate Prints. — Paint the 
spots with a brush dipped in chloride of 
lime solution until the black spot turns 
a rusty brown ; then wash with water ; 
next put pulverized oxalic* acid on the 
spot. Now. with another brush put a 
few drops of hydrochloric acid on the 
oxalic acid. The rusty spot turns yellow, 
and can be removed by washing with 
water. 

17 , — Copying Inks. — Violet and other 
copying inks generally consist of a solu- 
tion of glue, glycerine (or other hygro- 
scopic substance) and a basic coloring 
matter. They can generally be removed, 
or decolorized, by treating with a mix- 
ture of , alcohol and ammonia .880 (5:1) 
on silk goods ; and on white cotton and 
linen goods with a dilute solution of caus- 
tic soda or a 25% aqueous solution of 
ammonia. 

18 — ffamte.— a.— Use ammonia water, 
muriatic acid, and plenty of water, al- 
ternately, assisted by pumice stone, if 
necessary. 

b.— For removing marking ink stains, 
iodine dissolved either with iodide of po- 
tassium or in alcohol, Is used, followed 
by aqua ammonia, 

19 .— Indelible Ink.— Stains made from 
nitrate of silver may be removed by 
moistening them with a brush dipped in 
a strong aqueous solution of cyanide of 
potassium, and then well washing the fa^ 
ric In water. The cyanide solution is 
very poisonous. 
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20. — India Ink on Clothing. — India ink 
cannot be removed by any chemical 
means, as it is composed of minute parts 
of carbon held in suspension by Water. 
Some of the ink may be removed by spon- 
ging. 

21. — India Ink on Paper. — ^To remove 

a blot, dip a camers-halr brush in water 
and rub over the blot, letting the water 
remain on a few seconds ; then make as 
dry as you can with blotting paper, then 
rub carefully with India-rubber. Repeat 
the operation if not all removed. For 
lines, circles, etc., dip the ink-leg of your 
instruments in water, open the pen rather 
wider than the line, and trace over, using 
blotting paper and India-rubber, as for 
a blot. Applicable to drawing paper, trac- 
ing paper and tracing linen. If the sur- 
face Is a little rough after, polish with 
your nail ^ 

22. — Marking Ink — a. — Dissolve 1 oz. 
of cyanide of potassium in 4 oz. of water. 
TTiis mixture is very poisonous, and 
should, therefore, be used with great cau- 
tion. Moisten the stained part of the 
gannent with this solution by dipping it 
into it, or by means of a small brush, and 
in a few hours the stain will be oblit- 
erated. 

b. — To a solution of strong cyanide of 
potassium add a few grains of iodine'. Re- 
peated applications will remove any stain 
caused by nitrate of silver. 

c. — Grimm, in the Polytechniiches Ho- 
tizblatt, proposes the following method for 
removing Indelible ink and other silver 
stains without the use of cyanide of po- 
tassium : Chloride of copper is first ap- 
plied to the tissue ; it is next washed with 
hyposulphite of sodai solution, and after- 
ward with water. It is said that this 
may be employed on colored woven cotton 
tissues. For white cottons and linens, di- 
lute solutions of permanganate of potash 
and hydrochloric acid, followed by the 
hyposulphite of soda and clear water, are 
prrferable. 

d. — ^Wet with chloride^ of lime, and af- 
terward rinse in a little' ammonia or so- 
dium of hyposulphite. 

e. — ^Rub with tincture of iodine, then 
wash with ammonia. 

23. — Paper. — a. — Ta]|^; of chloride of 
lime, 1 U)., thoroug|L|l.spulverized, and 4 
qt, of soft water. ' TOe above must be 
thorou^i]^ shaken wh» first put together. 
It U required to stand 24 hours to dls- 
scdve the chloride of lime; then strain 
thro^l^ a cotton cloth, aft^ which add 
a teaspoonful of acetiq acid (No. 8 com- 
mercial) to every ounce of the chloride 
of lime water,, The etaaer Is used by re- 


(Ink and Iron Mold) 


versing the penholder in the hand, dipping 
the end of the penholder in the fluid and 
applying it, without rubbing, to the word, 
figure or blot required to be erased. When 
the ink has disappeared absorb the fluid 
with a blotter. 

b. — Mix equal parts of oxalic and tar- 
taric acids in powder. When to be used 
dissolve a little in water. It is poison- 
ous. 

c. — Oxalic acid, mixed with citric acid, 
may be used, 

d. — Equal parts of cream of tartar and 
citric acid in solution with water. 

e. — A more powerful one, a saturated 
solution of oxalic acid in water. 

f. — Cold aqueous or acetic add solution 
of calcium hs^pochlorite, bleaching powder 
or eau de Javelle. 

g. — Immerse blotting paper or any sim- 
ilar material in a hot, cjoneentrated solu- 
tion of citric acid, roll it ^nto a pencil, 
and coat the larger portion of it with 
paper or lacquer. Moisten the eraser with 
water, and rub over the ink to be re- 
moved. Drop upon the ink spot a drop 
of water containing chloride of lime. The 
ink immediately disappears. 

h. — Take alum, 1 part ; sulphtir, 1 
part ; amber, 1 pMt ; '^tasaium nitrate, 

1 part. Powder, -fed mix. Keep in well 
closed vials. A little of this powder, 
dropped on a fresh ink spot, or fresh writ- 
ing. and rubbed with a bit of cloth or 
blotting paper, removes the mark com- 
pletely, 

i. — The following makes a good "two 
solution" ink remover. Solution A: Cit- 
ric acid, 1 part; concentrated borax so- 
lution, 2 j^rts ; distilled water, 16 parts. 
Dissolve the acid in the water, add the 
borax solution, and mix by agitaUon. So- 
lution B : Calcium chloride, 3 parts ; con- 
centrated borax aoIuHon, 2 parts; water, 
16 parts. Add the calcium chloride to 
the water, shake well, and set aside for a 
week, at the expiration of which time de- 
cant the clear liquid, and to It add the 
borax solution. Directions for use ; Sat- 
urate the spot with solution A, apply a 
blotter to take off excess of liquid, ^en 
apply solution B. When the stain has 
disappeared, apply the blotter, and wet 
the spot with clean water. Absorb this 
with a blotter, and repeat, applying water 

2 or 3 times (lo remove residual chemi- 
cals) ; finally dry between 2 sheets of 
blotting paper. Spots removed by this 
agent never return, and cannot even be 
brought back by the use of chemlcfels. 

j. — Art excellent formula, and one that 
few. inks can resist, Is as follows: (U 

Mix In equal parts, potassium chloride, 
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imtasslum hypochlorite and oil of pepper- 
mint. (2) Sodium chloride^ hydrochloric 
acid and water, in equal parts. To use : 
Wet the spot with (1), let dry# then pen- 
cil It over lightly with (2), and rinse In 
clear water. 

k. — A good single mixture, which will 
answer for most inks, is made by mix- 
ing citric acid and alum in equal parts. 

If desired in a liquid form, add an equal 
part of water. In use, the powder is 
spread well over the spot and (if on cloth 
or woven fabrics) well rubbed in with theV| 
fingers. A few drops of water are then 
added, and also rubbed in. A final rins- 
ing with^ water completes the process. 

L — Blotting paper which admits of 
completely removing from paper wet as 
well as dry ink spots, after moistening 
with water, Is produced as follows ; Dis- 
solve 100 parts of oxalic acid in 400 
parts of alcohol, and immerse porous 
white paper in this solution until it is 
completely saturated with it. Next hang 
the sheets up, separately, to dry, over 
threads. Such paper affords great ad- 
vantages, but its characteristic applica- 
tion is serviceable for ferric inks only, 
while aniline ink spots cannot be removed 
with it after drylnj^ 

m. — Inking (5 vct eSsutcs. — A corre- 
spondent of Machinery writes : “I en- 
close a piece of tracing cloth which I 
think would be of interest, as you will 
notice the lines have been erased in two 
places, and one of them polished over 
again, which makes a good surface to ink 
on, and does not catch the dirt as the 
unpolished part would. The polish is put 
on with French chalk or soapstone, and 
then rubbed down with a good clean white 
blotter. It Is best to split the blotter 
to Insure its being clean, and to have two 
grades of chalk, one hard and one sof^ 
the latter to be used first, then the hard.’* 

24._i>Hnters’ fnk.— a.— Put the stained 
parts of the fabric into a quantity of 
benzine, then use a fine, rather stiff brush, 
with fresh benzine. Dry, and rub bright 
with warm water and cured soap. The 
benzine will not injure the fabric or dye. 

b. — Place a thick pad of white blot- 

ting paper beneath the sheet of papw 
which Is soiled ; then apply sulph^ic 
ether with cotton wool, gently rubbing. 
Fi nally , apply white blotting paper to 
absorb the color. CtonUnue the apifilca- 
tlon of fresh ether, and repeat until all 
stains disappear. Do this away from a 
llghtk ^ ,, 

c. — i>rlntera’ ink Is soluble In ether, oil 
of turpenUne and benzine. Washing with 
warm caustic lyes is also recommended. 


d. — This is not an easy matter. It is 
said, however, that it can be accomplished 
to a limited extent by means of ether or 
a solution of soap in water, naphtha, ben- 
zol, hot solutions in water of potassium 
or sodium hydroxide (caustic potash or 
soda). 

25. — Printing Pads, To Remove Aniline 
Ink from . — Saturate a sponge in water 
as hot as possible to bear tile hand in, 
pass the wet sponge across the face of 
the pad, and the ink will disappear. Then 
rinse off the face with sponge, dipped 
in cold water. Experience has also%iught 
that when the print begins to get dim, 
if you will dampen the face of the pad 
with a sponge dipped in cold water, the 
ink becomes as bright as at first, and in 
this way a much larger number of let- 
ters may be pulled than if this process is 
not employed. 

26. — Red Ink. — a. — Stains of red ani- 
line ink may be removed by moistening 
the spot with strong alcohol acidulated 
with nitric acid. Unless the stain is pro- 
duced by eoshie, it disappears without dif- 
ficulty. Paper is hardly affected by the 
process ; still, it is always advisable to 
make a blank experiment first. 

b. — MalM a solution of 7 parts of so- 
dium nitrate and 15 parts of dilute sul- 
phuric acid in 500 parts of water ; apply 
to the spot of writing to be erased with 
a camel’s-hair brush, and rinse carefully, 
29.— Wood.— a.— Mix 1 lb. of sulphuric 
acid and 2 qt. of water. Apply to the 
stain after scouring with sand. 

b. — Put a few drops of spirits of niter 
(nitric acid) in a teaspoonful of water, 
touch the spot with a feather dipped in 
the mixture, and, on the ink disappear- 
ing, rub immediately with a rag wetted 
in cold water, or it ‘will leave a white 
mark. It should then be polished. 
Instruments, 

l.^Bross.— a.— If the instruments are 
I very much oxidized, or covered with green 
' rust, first wash them with strong soda 
; and water. If not so very bad, this first 
process may be dispensed with- Then 
ply a mixture of 1 part of common sul- 
phuric acid and 12 parts of water, mixed 
in an earthen vessel, and afterward pol- 
ish with oil and rotten stone, well scour- 
ing with oil and rotten stone, and using 
a piece of soft leather and a little dry 
rotten stone to give a brilliant polish. In 
future cleaning, oil and rotten stone will 
be found sufficient. 

b— Take a strip of coarse linen, satu- 
rate with oil and powdered rotten ston^ 
put around the tubing of instrument, and 
work backward and forward ; polish with 
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dry rotten stone. Do not use acid of any 
kind, as it is injurious to the joints. To 
hold the instrument, get a piece of wood 
turned to insert In the bells ; fix In a 
bench vise. The piece of Avood will also 
serve for taking out any dents you may 
get in the bells. 

c, — Oil and rotten stone for this pur- 
pose. though very efficacious, are objec- 
tionable on account of dirt, the oil find- 
ing its way to the pistons, and because 
the instrument cleaned in this manner so 
soon tarnishes. Dissolve some common 
soda in warm water, shred Into it some 
.scraps of yellow soap, and boil it till the 
soap it all melted. Then take it from 
the fire, and when it is cool add a little 
turpentine and sufficient rotten stone to 
make a stiff paste. Keep it in a tin box, 
covered from the air, and if it gets hard, 
moisten a small quantity with water for 
use. 

2. Drawing Instruments . — If the lac- 
quering is badly spotted, clean it off with 
strong alcohol, and then polish the brass 
or (jerman silver with the following paste 
by means of flannel and a little water, 
and polish off with clean chamois leather 
or cotton cloth and a little whiting, after 
which you might revarnish with shellac 
dissolv^ in alcohol, colored with a lit- 
tle dragon’s blood, which can be got from 
any apothecary : Soft soap. 3 oz. ; sweet 
oil, Vi oz. ; turpentine, *4 oz. ; pow'dered 
rotten stone, 4 oz. ; finest flour emery, 
1 oz. ; fine powdered crocus of antimony, 
H oz. Melt the soap, oil and turpentine 
together, add the powders, a little water 
to make a stiff paste, and mix well. 

3. — — a. — The following receipt is 
highly recommended by Krait und Licht : 
Lay the instruments overnight In a sat- 
urated solution of rfjhloride of tin. The 
spots of rust disappear by reduction. 
After their removal rinse the instnunents 
well in clear water, and immer& them 
in a hot suds made with soda soap, and 
dry welL Though not absolutely neces- 
sary, yet it is advisable to give them an- 
other cleansing with pure alcohol and pol- 
ishing powder. 

b. — Another simple means for the re- 
moval of rust is common x>etro!cum. Still 
another method is to grease them with 
paraffine oil. This is rather Irksome with 
complicated Instrumei^, and with nee- 
dles scarcely possible do properly and 
effiectively. The fo^wlng substitute is 
recommended: 

c. — Make up a solufion of 1 parts of 
parafftoe oil lii 200 parts of benzine. In 
this dfip instniments* which have be- 
^me thoniughly dry by lying in warm 
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air. Work their movable parts, if they 
are forceps or scissors, when immersed, 
to allow the fluid to penetrate every crev- 
ice, Now ^lace them upon a tray, in a 
warm place, to allow the benzine to evap- 
orate. Needles are simply thrown into 
the solution, allowed to remain a few 
minutes, the liquid drained off, and the 
needles left to dry by the natural volatil- 
ization of the residual benzine. 

d. — Brodle gives the following as an 
effective method (Jour. Brit. Dent. As- 

fBoc.) : “ Fill a suitable vessel with a sat- 
urated solution of stannous chloride in 
distilled water. Immerse the rusty in- 
struments, and let them remain overnight. 
Rub dry with chamois after rinsing In 
running water, and they will be of a 
bright silvery whiteness.” 

e. — If Instruments are badly rusted, the 

best plan is to send them to a cutler oi- 
instrument make and let him regrind 
and polish. If only superficially attacked, 
the following will answer admirably : Po- 
tassium cyanide, IG parts ; levigated chalk. 
30 parts ; soap, shaved, 15 parts ; water, 
sufficient. Dissolve the soap in sufficient 
Avater to make, with the chalk, a thick 
paste, in which incorporate the cyanide. 
With this paste rub the blades well until 
the rust disappe^.^ polished sur- 

face is attained.' The operation is ren- 
dered more rapid if the blades or objects 
be soaked in kerosene overnight, and the 
surface rust scraped off with anything 
that will not scratch the blades. Do not 
forget the deadly nature of the scouring 
paste, and take proper precaution to pro- 
tect the hands. Use an old stiff tooth 
brush In applying the paste. 

f. — A medical exchange recommends 
first rubbing with wood ashes and soft 
water, then soaking in a weak solution of 
hydrochloric acid in water (about 10 to 
15 drops to the fluid ounce) for a few 
hours, to remove the rust and grease ; 
then washing well In pure soft water. 
The next step Is to place them in a bath 
consisting of a saturated solution of tin 
chloride. Let them remain 10 to 24 hours, 
according to the coating desired. When 
removed from the bath, wash them clean 
in pure water, and dry well. When fin- 
ished. the steel will appear as If nickel- 
plated. 

4. — Sterilizing Dental Instruments. 
—Martin (Essentials oj Surgery) rec- 
ommends the following treatment for all 
sui^ical instruments: Brush with a so- 
lution of carbolic acid (1.20) ; sterilize 
by roasting, boiling, or by storing /for 1 
hour In a 1-20 carbolic solution. During 
the operation keep in a 1-40 carbolic aolu- 
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tton. To prevent rusting, boil in 1% so- 
lutitm of sodtpm carbonate. 

b. — A very effectual method is to place 
the instruments in metal boxes and heat 
in an ordinary oven (200o P.) for % to 
1 hour ; they may tben be used dry. 

and SteeL 

1.— Finishing and Foflshlnp.— We now 
come to the means adopted for fin- 
ishing and polishing steel and iron. Take, 
for instance, a surface of steel as an 
example. The square stem of a drilling 
Instrument will form a very good subject 
After it is roughed out and the work all 
done, it must be draw-filed, and this must 
be done with a superfine file, and the 
lines must be kept quite straUdit, other- 
wise it will require so much emery 
paper that the edges will lose the sharp 
angles which are. the beauty of the worlt 
And ordinary workmen can rub away 
with em«ry paper, but in so doing he 
may spoil the appearance of a pie<» of 
go^ work, and that without knowing it 
To avoid this, the smoother and better it 
is filed the less paper will It require. To 
get the beautiful finish we see on the best 
work a piece of flour emery paper, well 
worn, and a little oil upon it will be 
found the best UiIm to use, and when this 
has been well wdrkeda. to get the high 
polish, a piece of wood, llat upon the sur- 
face, with some fine crocus, will bring 
it up to this state ; and if any deep 
scratches be there, you will at once ob- 
serve them, and to remove them, in all 
probability, It will have to be filed all 
over again. Now, to avoid all this loss 
of time, great care must be taken that Uie 
scratches are removed before any attempt 
Is made to poUsh. Having finished the 
work so far, many prefer to see it left 
straight; others, again, like to see it in 
some way ornamented. Now, there are 
several ways of doing this. First, tben, 
to cross the surface. This is done by fold- 
ing a piece of «iiery paper tightly around 
a file, but the process is not the merely 
pushing It across the work and making a 
mark, but It requires some practice to 
produce a good pattern, and the wrist 
must take a kind of circular action ; and 
by doing this each line becomes, so to 
speal^ connected, ai|d makes a much bet- 
ter finish than a series of lines only. An- 
oth» process of finishing steel is to curl 
all over the surface with a piece of oil 
stone that will cut This Is a moat dif- 
ficult thin g to obtain, as very few stones 
will cut steel to leave the bilght marks 
necessary to give It Uie appearaiwe de- 
sired, When a piece of this is once ob- 
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tained it is really a prize, and If It wears 
away it may be inserted as far as posstlfle 
into a wooden handle, lb use the stone, 
when It is once obtained, is the next thing. 
This is done by holding it firmly In the 
hand and moving It about In all direc- 
tions, like curling brass. There Is no 
stated number or size of the curl, but 
this Is quite a matter of taste, and must 
be left to the operator. Another way of 
finishing Iron and steel is with the scraper, 
which Is used with both hands, and the 
work must be scraped in various direc- 
tions, but with regularity. Large sur- 
faces are sometimes done in this way. 
lathe beds at times are done so, but we 
think this is somewhat out of character, 
as the fact of continually drawing the 
popplt head up and down the bed pro- 
duces a series of lines which looks most 
unsightly. Regarding all this, it is all a 
matter of taste, and the style of finish 
must be left to the operator. 

2. — Grinding . — The method generally 
employed by machinists in grinding and 
polishing either new or old work is to 
mix the polishing material with oil, usu- 
ally reRise machinery oil ; in most cases 
this is a great mistake, and has caused 
the loss of time, patience and money. 
Take, for instance, the grinding to a true 
bearing of a stopcock, a valve seat, or a 
slide valve. There Is few machinists but 
what have had more or less of that class 
of work to do, particularly in Jobbing 
shops, and we seldom find one who uses 
the same method of accomplishing the job 
that is practiced in shops where that 
class of work is made a specialty. In 
fitting and grinding the plug into the bar- 
rel of a cock a little Judgment and care 
will save a great deal of hard labor, and 
in no case should oil be mixed with any 
of the grinding material, for the follow- 
ing FMisons: If fine emery, ground glass, 
or sand. Is used with oil, it require but 
a few turns of the plug in the barrel to 
break up the grains of the grinding ma- 
terial into very fine particles; the metal- 
lic surfaces also grind off, and the fine 
particles of metal, mixing in with the 
grinding material and oil, nutke a thidc 
paste of the mass. At this stage It is Im- 
possible to grind or bring the metallic sur- 
faces to a bearing, as the gluey pa^ 
keeps them apart ; if more grinding stuff 
is applied it will prevwit the operator 
from seeing what part of the barrel and 
plug bears the hardest Again, if 
grinding material be distributed over the 
whole surface, the parts Umt do not beur 
wiU grind off as fast as the parts that 
touch hard, as the parUcles work freely 
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between the surfaces; should the barrel 
and plug bear equally all over when fitted. 
It requires more care than if it were a 
top or bottom bearing, as that part of 
the barrel and plug across the waterway 
grinds twice as fast as the other parts ; 
therefore, it should be kept the driest 
Now this objection holds good in the 
grinding of valve seats or slide valves, to 
wit ; the separation of the surfaces of 
the metal by a thick, pasty grinding ma- 
terial. In order to bring the surfaces to 
a perfect bearing rapidly, and with lit- 
tle labor, the following directions will be 
found worth a trial : To grind a stop- 
cock of any kind, first see that the plug 
fits the barrel before it is taken from the 
lathe. Run a half-round smooth file up 
and down the barrel to break any rings 
that may be in it ; a few rubs of a smooth 
file back and forth over the plug will 
break away any rings or tool marks on 
it. Wipe both parts clean. Use for grind- 
ing material fine molders’ sand, sifted 
through a fine sieve. Mix with water in 
a cup, and apply a small quantity to the 
parts that bear the hardest Turn rap- 
idly, pressing gently every few turns ; If 
the work is large, and the lathe is used, 
run slowly ; press and pull back rapidly 
to prevent sticking and ringing ; apply 
grinding sand and water until a bearing 
shows on another part, then use no more 
new sand, but spread the old that has 
worked out, over the whole surface. Turn 
rapidly, pressing gently while 
withdraw the plug, and wipe part of the 
dirt off, and rub on the place a little 
brown soap ; moisten with water, and 
press the surfaces together with all the 
force at hand, turning at the same time. 
Remove the plug and wipe both parts 
clean ; next try the condition of the bear- 
ing pressing the dry surfaces together 
with great force. If the parts have been 
kept closely together while grinding, and 
the plug has not rubbed ^r^lnst the low- 
er part of the barrel, the surfaces will be 
found bright all over and a perfect bear- 
ing obtained. If an iron barrel and a 
brass plug are used, or two kinds of brass, 
a hard and soft metal,' soap should be 
used freely when finishing up, as the ten- 
dency to form rings Is greater when two 
different metals are used. 

In grinding a slide valve which has 
been In use until hollaw planes have worn 
In the surface, emery* mixed with water, 
or sand and water, Will be found better 
tiian oil, unless a body of oil, such 
as keroMne, is used. If water is used 
with M^^rindhig material, soap should 
be hollow places, and the grind- 
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ing stuff should be applied to the high 
parts In small quantities, keeping the low 
parts clean and dry until an even sur- 
face Is obtained al| over ; then the worn- 
out stuff should be used for finishing up. 
In polishing metal, oil that will gum up 
should not be used with the polishing 
material unless for a dead fine polish. 

^.—Pickling and Cleaning. — Castings 
that are to be machined require to have 
the scale and dross removed, and while In 
certain cases the sandblast is used for 
this purpose, the more common practice 
is to subject the castings to an add 
“ pickle.” 

Iron castings are usually pickled with 
sulphuric acid or hydrofluoric acid, the 
former being most commonly used. The 
sulphuric acid pickling solution is usu- 
ally made up of 1 part of sulpniric add 
to 10 parts of water. The sulphuric add 
should always be poured In the water 
while the latter is being stirred. TTie 
reason for this is that a chemical reac- 
tion takes place which causes the bath 
to become quite warm ; but there Is no 
dangerous ebullition if properly mixed. 
But if the water Is poured upon the sul- 
phuric add, the latter, being much heavier 
than water, remains at the bottom. When 
an attempt is made ^ stir the solution 
the water enters tifc acS^Mn small streams, 
and Is Instantly raised to the boiling 
point, generating stream, which may cause 
an explosion. Such an acddent would 
be likely to draw the concentrated acid 
over the workman, and result In serious 
bums. 

Sulphuric add will no attack the sand 
or black oxide of iron forming the scale 
upon castings, but the sand and scale 
are porous, and the add soaks through 
and attacks the Iron under the scale. It 
finally dissolves a sufficient amount of 
iron under the scale to loosen the latter. 
When the workman sees that the scale 
Is all loose, the castings should be re- 
moved and washed, preferably with hot 
water. If the castings are small, it Is 
a good practice, after washing, to im- 
merse Uiem in a soda solution for a abort 
time in order to thoroughly neutralise any 
acid. 

One great objection to the use of sul- 
phuric acid as a pickling solution la that, 
if there are any soft or spongy spots in 
the iron the add will penetrate these, 
and it would be practically impossible to 
wash it out or neutralize It in the soda 
bath. Any add thus entrapped in the 
castings will continue to eat until it is 
(Ranged to sulphate of Iron or green vlt- 
rloL This win tend to make the spongy 
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or soft wpots In the Iron still worse, and 
may weaken the castings to a lai^ ex- 
tent If the acid has been used a num- 
ber of times, a large portion of it Is 
converted into green vitriol, and hence the 
solution will not attack the iron. In 
this case it Is necessary to add more acid 
to the bath, or else to throw away the 
old both and make up a new one, 

While the workman may receive tiuite 
serious bums from sulphuric acid, It is 
not nearly as dangerous as hydrofluoric 
acid. The thin hydrofluoric acid will pen- 
etrate the skin and attack the flesh and 
bones underneath, and may result in very 
serious injuries. It will also attack the 
fingernails very readily ,; but if used with 
care, It makes a pickling solution which 
has a number of advantages over sul- 
phuric acid. 

Hydrofluoric acid is commonly sold In 
three grades. The first contains 30^ of 
acid, the second 48%, and the third 52%, 
the balance of the solution being water; 
The 30% solution is that usually em- 
ployed for pickling castings. One gallon 
of the 30% solution should be used to 
20 to 25 gal, of water. If it is desired 
to pickle more rapidly, less water may 
be used ; and If it is desired to get more 
use of the acidjthat Js. make it do more 
work — slightly more water may be used. 
Hydrofluoric acid does not act upon the 
iron to an appreciable extent, but attacks 
the sand and dissolves it. It also dis- 
solves the black oxide of iron. 

When castings are pickled In sulphuric 
acid the surface is left with a dull or 
black appearance. When pickled in hy- 
drofluoric acid the surface has a much 
whiter and often almost silvery appear- 
ance. The smface of castings pickled 
with hydrofluoric acid Is also very much 
smoother than those pickled with sul- 
phuric aoW, For this reason, hydrofluoric- 
acid trickling la used in almost all cases 
In which the parts are to be polished or 
nickelplated, and aulphurlc-acld pickling 
only in cases where It Is desired to re- 
move the scale so as to facilitate the 
machining of the castings. 

When pickling with hydrofluoric acid 
the small castings may be put into the 
bath and the larger ones may have the 
acid poured over them, just as If working 
with sulphuric add. The hydrofluoric- 
acid bath is always used cold but should 
be kept above the freezing point The 
bath can be used repeatedly by adding 
about one-third the original quanUty of 
acid before intro^cing a new lot of cast- 
ings. If it is desired to keep the surface 
of the castings bright after they are plck- 
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led in hydrofluoric- acid, th^ should be 
washed with hot water immediately after 
coming out of the acid, and should be 
left in the water until they are heated 
through. If this Is done when the cast- 
ings are taken out of the water they will 
dry quickly from the heat which they 
have absorbed from the water. If the 
castings are washed in cold water th^ 
will remain wet of some time, and hence 
will rust A little lime is frequently add- 
ed to the washing water which is used 
after hydrofluoric-acid pickling. 

When handling concentrated hydroflu- 
oric add, the workman should always use 
rubber gloves. If any acid is dropped or 
splashed on the skin It should be washed 
off at once with water and dilute am- 
monia, and this will usually prevent any 
injury. The dilute hydrofluoric acid of 
the pickle bath will not attack the skin 
instantly, but the workman should never 
put his hands into this solution, as it 
will attack the hands to some extent, and 
will result in serious sores if he persists 
in handling the castings when wet with 
the pickling solution. The dilute sul- 
phuric-acid pickling# solution will not in- 
jure the hands- if it is spilled upon them ; 
in fact, its only effect is to make the skin 
coarse and rough, 

4 . — Polishing and Protecting. — a. — Usu- 
ally, the article to be polished is first 
rubbed down with emery of gradually in- 
creasing fineness, after which the article 
is moistened with alcohol or water, and 
polished with Vienna lime, rouge or tin 
putty. 

b. — Use tin putty and hartshorn, tritur- 
ated in alcohol. Use with any soft leath- 
er. This is an excellent polish. 

c. — Take an ordinary bar of malleable 
iron, In its usual merchantable state, re- 
move the oxide from its surface by the 
application of diluted sulphuric acid, after 
which wash the bar in an alkaline solu- 
tion, then cover the entire bar with oil 
or petroleum. The bar Is then ready for 
the chief process. A muffle surface is 
so prepared that a uniform, or nearly 
uniform, heat can be maintained within 
it, and in this furnace the bar is placed. 
Care .must be taken that too great a heat 
is not imparted to it, for on this depends 
the success of the operation. When the 
bar approaches a red heat, and when the 
redness is Just perceptible, It is a certain 
indication that the proper degree has been 
attained. The bar is then at once re- 
moved and passed through the finishing 
rolls 5 or 6 times, when It will be found 
to have a dark, polished, uniform surface 
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and the appearance * of Russian sheet 
iron. 

d. ->^Ta)ce a cq;>ongy piece of fts-tree 
wood and well saturate it with a mixture 
erf sweet oil and finely powdered emery, 
and with this well rub all the maty 
parts. This will not only clean the an* 
thde, but will at the same time polish 
it, and so render the use of whiting un- 
necessary. 

e. — Bright iron or steel goods (as pol- 
ished grates and fire irems) may be pre- 
served from rust In the following man- 
ner : Having first been thorough^ cleaned, 
they should be dusted over with pow- 
dered quicklime and ^us left until want- 
ed for use. Coils of piano wire are cov- 
ered in this manner, and will keep free 
from rust for many years. 

f. — Dissolve % oz. of camphor and 1 
lb. of hog's lard, and take off the scum ; 
then mix with the lard as much black 
lead as will give the mixture an iron 
color. Rub the articles all over with 
this mixture and let them lie for 24 
hours ; thftn dry with a linen cloth, and 
they will keep clean for months, 

g. — Table knives which are not in con- 
stant use. should be put in a case con- 
tainii^ a depth of about 8 in. of quick- 
lime. They are to be plunged into this 
to the top of the blades, but the lime 
must not touch the* handles. 

h. — Steel bits that are tarnished, but 
not rusty, can be cleaned with rotten 
stone, common hard soap and a woolen 
cloth. 

i. — ^Finished Surfaces. — Oil is usually 
empli^ed for polishing delicate instru- 
ments, which tends to soil those using 
th«n. Oil may be advantageously re- 
placed by a mixture of 3 parts of glycer- 
ine and 1 part of alcohol for large sur- 
faces. Whai small ones are to be treated, 
pure glycerine can be used. 

5. — You cannot keep the 
bright color of polished iron on the hot 
parts of an engine without constant at- 
tention and wiping with engine oil' Ox- 
alic acid may help the cleaning, but the 
add Idt on the Ixight suirface favors oxi- 
dation, For deanlng, use ti^U, rotten 
8to|^ pr pulverized pumice stone, with 
eng^e or kerosene oU. Neglected or dirty 
spots may be removed with a scroper and 
fine emery paper, and afterward rubbed 
with dL Every parr of bright work 
around an mgine dunild be wiped with 
oa Moistiine immediately discolors a 
clean, |)cight mirface, Polish the lubrl- 
catCMT wfidi rotten st<me and oil tmly, mid 
o^ inkm necessary; Too much poUsh* 
iitt soon makee It look cold item wear. 
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b. — Bright Polish Uke Steel-Blue 
vibrio^ oz. ; borax, oz, ; prussiate 
of potash, oz.; charcoal, oa- ; 
salt, % pt Pulverize, and dissolve in 
iH qt of hot water; add IH gal- of lin- 
seed oil; mix well. Bring the iron or 
steel to the proper heat, and cool In this 
solution. 

c. — Brilliant Luster, To Give. — Pulver- 
ized arsenious acid, 7H dr. ; elutriated 
bloodstone, oz. ; antimony trichloride 
(butter of antimony), 3% oz. Pour over 
these materials 5 pt of 90% alcohol. Di- 
gest at a gentle heat, shaking frequently. 
When iron is polished with this fluid it 
precipitates upon it a thin film of anti- 
mony and arsenic, which protects the Iron 
from oxidation, and also gives it a fine 
appearance. 

d. — Cement Wash for the Protection of 
Ironwork, — According to ha Revue Tech- 
nique, coatings or coverings of cement 
have been employed by certain railway 
companies in France for some years past 
to protect the metallic portions of bridges 
crosring their lines from the rapid de- 
struction to which such parts are liable 
by reason of oxidation, through being con- 
tinually exposed to the action of clouds 
of steam and gas, products of combus- 
tion escaping from JJie^qggmotives. For- 
merly the practic* was to protect struc- 
tures that were most exposed to dete- 
rioration by providing sheet-metal guards. 
In the form of reversed channels, secured 
to teams in a direction parallel to the 
lines. At present, a coating of cement 
is used, To apply the cement, brush down 
the Ironwork with a heather broom damp- 
ened with a rag or whitewash brush, mid 
afterward apply two coats of Portland- 
cement wash, made rather thick, to which 
has been added a proportion of fine sharp 
sand. In Berlin, a coating of mortar 
containing one-third part of cement has 
likewise been successfully employed for 
preserving the parts of Ironwork which 
are buried in the ground. 

e. — ^Keys, Keyrings, and Other Articles 
of Iron. — ^Finish them well with a dead 
smooth file, then mix some fine emery 
and oil together, bold the key In wood 
clamps, take some long strija of wash 
leather, dip in the above, and polish well 
every part until all scars disappear ; then 
tie 2 or 3 doz. on a piece (rf Irdn bliuilng 
wire, put ttem in an iron box with^ toather 
aciapa burnt and made Into a fln» pew- 

] cover bottom of box H in^ thiric, 
spread out the keys on this, eovn* them 
up with the powder or leather dush pw* 
a Ikt on, tie down, put in a slow fire 
until the box- la red hot, soak atet^ 20 
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minutes, then open the b03C, take out the 
keys quick, plunge them in oil-water 
makes them too In'Ittle ; now repeat the 
polishing* as before, with long leather 
strings dipped In the oil and emery, until 
all the black from the hardening is off 
every part ; then take them to the brush' 
ing frame, <^iai^ your brush well with 
flour of emery, keep turning the key in 
every direction until the polish begins to 
appear ; after this dip them in slaked 
lime, and get off every particle of grease. 
Take them to another brushing frame, the 
brush charged with crocus and waier; 
keep dipping the key in occasional^, and 
follow up process on the brush until the 
polish comes up well. To put the extra 
gloss or polish on, take the leadier strings, 
as before, this time dipped in a mixture 
of put^ powder and water; work the 
strii^ well over every part imtil a dark 
poli^ comes up. If you wish a higher 
polish, it is done by hand ; that is, girls 
dip their hands In the putty powder mix- 
ture above, and rub every possible part 
up with the palm of the hand, and this 
gives the beautiful polish that is upon 
them. 

f. — ^Plates, Wire, etc. — Boden recom- 
mends the following method of brighten- 
ing the surfac es ^ iron plates, wire, etc., 
as the result ^JTnulh^roous experiments 
made In the laboratory of the Industrial 
Museum at Munich : The object, what- 
ever it may be, just as it comes from the 
forge, Is laid for the space of 1 hour in 
dilute sulphuric acid (1-20 part acid). 
The action of the acid may be increased 
by the addition of a little carbolic actd(?). 
The forge scales are loosened by the ac- 
tion of the acid, add the object is then 
washed clean With water and dried with 
sawdust. Next, it is held for an instant 
in nitrous acid, the operator, of course, 
being on his guard against the nitrous 
fumes, wa^ed again carefully, dried in 
sawdust, and rubbed over clean. Iron 
goods thus treated acquire a perfectly 
br^it, pure surftice, having a white 
glance, without the Intervention of any 
mechanical process of polishing. 

g. — Pots, Iron.— Put a few ounces of 
washing soda (sodium carbonate) into 
the pot, fill with MWter, and boil until the 
inside locks dean. 

h. — Sode from Iron Claused by Heat- 
Use by vt^ume, sulphuric acid, 1 part; 
nitric add, 1 part ; water, 2 parts ; ap- 
plied warm. Slither the acid or the iron 
may be heated, 

l.-~Wroagbt Iron, To Polidi.— Warm 
goods ^tl they are unbearable to the hand, 
thea rub with new, clean* white wax. 
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Heat the goods again so that the wax 
may spread on them ; then rub them over 
with a piece of serge. 

fi.—Afoc/iinery, Tools, etc, — a. — ^Two or 
three cents’ worth of paraffine, chipped 
fine, are added to 1 L of petroleum in a 
stoppered bottle, and during 2 or 3 days, 
from time to time, shaken up until the 
paraffine is dissolved. To apply it, the 
mixture is well shaken, spread upon the 
metal to be cleaned, by means of a woolen 
rag or brush, and on the following day 
rubbed off with a dry woolen rag, 

h- — ^In a corked bottle, mix 20 parts 
of petroleum with 1 part of paraffine ; ap- 
ply the mixture by means of a rag or 
brush, and rub well the next morning 
with dry wool. 

c. — Oil of turpentine, 5 parts ; stearlne, 
25 parts ; polishing red, 25 parts ; animal 
charcoal, 25 parts ; stir into spirit, and 
shake well until a homogeneous liquid 
mass has been obtained. This is appUed 
with a brush, and the spirit allowed to 
evaporate. The surface is then rubbed 
with a mixture of 25 parts of red and 
45 parts of animal charcoal. 

d. — The chemical laboratory of the In- 
dustrial Museum of Batavia recommends 
a mixture of oil of turpentine, 15 parts ; 
oil of stearine, 25 parts; jewelers’ red, 
25 parts ; animal charcoal, of superior 
quality, 45 parts. Alcohol Is added to 
this mixture in such quantity as to ren- 
der it almost liquid, then by means of a 
brush it is put on those parts that are 
to be polished. When the alcohol has 
dried, the remaining cover is rubbed with 
a mixture of 45 parts of animal char- 
coal and 25 parts of jewelers’ red. The 
rubbed parts will become quite clean and 
bright. 

e. — ^Levigated rotten stone, 1 part ; iron 
subcarbonate, 3 parts ; oil of bitter 
almonds, to perfume ; olive oil, to make 
a paste. 

f. — Oxalic acid, 1 part; jewelers’ rouge, 
15 parts ; powdered rotten stone, 20 parts ; 
palm oil, 60 parts ; petrolatum, 4 parts. 

g. — The following paste is recommended 
for polishing machinery and iron or steel 
ware : Oil of turpentine, 5 parts ; paraf- 
fine, 25 parts ; finest emery, 25 parts ; 
fine powdered animal charcoal, 45 parts ; 
The paste thus formed, is thinned down 
with methylated spirit, then applied to 
the parts to be cleaned with a brush. 
When the spirit evaporates, the surfat^. 
is well polished. 

h. — Friction Polish. — A good polish for 
iron or steel rotating in the lathe la made 
by using fine emery and oil, which iis ap- 
plied by lead or wood clamps, screwed 
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together. Three very good oils for lubri- 
cation are olive oil, sperm and neatsfoot 
7. — Steel . — Glaze ^l^eels for Finish- 
ing. — For hollow the following 

wheels are required : A mahogany ^leel 
for rough glazing, a mahogany wheel for 
smooth glazing ; a lead wheel, or lap. For 
flat finishing: A buff wheel for rough, 
a buff wheel for smooth, a buff wheel for 
finishing. Lastly, a polisher. To make 
the glaze wheels : Get the spindles, and 
point them on each end ; then get a block 
of beech, and wedge it on the steel at 
one end with iron wedges, and turn it 
for the pulley for the band to run on. 
Take two pieces of fiat mahogany, and 
glue and screw them together, so that 
the grain of one piece cross the other, 
to prevent warping. L^t It get thoroughly 
dry, and wedge it on the spindle and 
turn it true. The lead wheel is made 
the same way, but wider, and has a groove 
turned in the edge. The wheel Is put Into 
sand, and a ring of lead run around the 
edge; It is then turned true. To make 
the buff wheels, proceed as with the 
glaze, but to save expense, pine or deal 
wood will do as well as mahogany, only 
leave it about double the width of the 
glaze, which is about ^ in. wide by 12 
or 14 in. across. The buff wheels are 
covered with glue, and then the leather 
is tacked on with tacks driven in about 
half way, so that they may be easily 
drawn out again. The leather is then 
turned true. The polisher is made the 
same way, but the size of the polisher 
mus be a little less than any of the 
other wheels, say about 1 in. The buff 
wheels are dressed by laying on a fine 
thin coat of clear glue, and rolling them 
around — No. 1 in superfine com emery. 
No. 2 In smooth emery, No. 3 by making 
a cake of equal parts of mutton suet, 
beeswax and washed emery ; then it is 
held on the wheel while it is going 
around. The glaze wheels are dressed 
while using, by mixing a little of the em- 
erv with oil, and putting it on the wheel 
with a stick or Uie finger. The leather 
of the polisher Is not (X)vered with glue, 
but dressed with a mixture of crocus and 
water, not oiL Care must be taken to 
keep each wheel and substance to them- 
selves ; the work must be carefully wiped 
after each operation, and cleanliness must 
be studied above all things In using the 
polisher, as the slifiditest grease getting 
on it stc^ the polishing. 

a._PoUdi)ng.— (1) Use bell-metal pol- 
l^ers for arbors, having first brou^t up 
the surfhce with ollstoQe dust and oil and 
soft steel pcflishers; hH* flat pieces, use 


(Iron and Steel) 


a piece of glass for the oilstone dust, a 
bell-metal block for the sharp red stuff, 
and a white metal block for the fine red 
stuff. The polishing stuff must be well 
mixed up, and kept very clean ; the pol- 
ishers and blocks must be filed to clean 
off the old stuff, and then rubbed over 
with soft bread; put only a little red 
stuff on the block, and keep workli^ it 
until It Is quite dry ; the piece will then 
leave the block quite clean ; use bread to 
clean off the surplus red stuff before using 
the brush. If the piece is scratched, put 
on some more red stuff, which must not 
be too wet and try again. 

(2) The polish on flat steel pieces in 
fine watchwork is produced with oilstone 
dust, burnt Turkey stone, and a steel pol- 
isher, soft steel, bell metal, and sharp 
stuff, grain tin and glossing stuff. The 
metals are squared with a file, and vary 
in shape according to the work in hand. 

(3) Get an 18-gal. barrel and put an 
iron spindle through the two ends ; mount 
it on trestles in the same way as a but- 
ter chum, with a winch to turn it by; 
cut a hole In the side by which to Intro- 
duce the articles to be polished ; have a 
tight-fitting cover to the hole ; procure 
some worn-out casting pots or crucibles, 
such as used by founder a.^an d pound them 
in an Iron mortar^ tTnti^lMe enough to 
pass through a sieve which will not al- 
low the steel articles to pass through. 
Put equal quantities of this grit, and of 
the articles, in the barrel; fasten on the 
cover and turn the barrel for about an 
hour at the rate of about 50 turns a min- 
ute ; take all out of the barrel and sift 
out the grit If a finer polish than this 
Is required, put them through another 
turning, substituting for the grit small 
scraps of leather, called mosings, which 
can be procured from curriers, and emery 
flour. Do not more than half fill the 
barrel. 

(4) Wet Vienna lime to a paste. Ap- 
ply to buff, and finish dry. 

(5) Arsenlous acid, 1% dr.; elutriated 
bloodstone, 1% dr. ; antimony trichloride, 
6 fl.dr. ; 90% alcohol, 1 pt Digest at a 
gentle heat, shaking frequently. 

(6) Chitlery. — ^The burnishing of cutlery 
is executed lay hand or vise bumlshera; 
they are all made of fine steel, hardened, 
and well polished. The first kind have 
nothing particular In their oonstructton ; 
but vise burnishers are formed and mount- 
ed In a very different manner. Chi a 
long piece of wood, placed horizontally 
in tile vise, is fixed another piece, as long, 
but bent In the foirm of a bow, the con- 
cavity of which is turned downward. 
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These two pieces are united at one end 
of their extremities by a pin and a hook, 
which allows the upper piece to move 
freely arourfd this point as a center. The 
burnisher is fixed in the middle of this 
bent piece, and it is made more or less 
projecting, by the greater or lesser length 
which is given to its base. The movable 
piece of woood, at the extremity opposite 
the hook, is furnished with a ^landle, 
which serves the workman as a lever. 
This position allows the burnisher to rest 
with greater force against the article to 
be burnished, which Is placed on the fixed 
piece of wood, The burnisher has either 
the form of the face of a round-headed 
hammer, well polished to burnish those 
pieces which are plain or convex, or the 
form of two cones opposed at their sum- 
mits, with their bases rounded, to burnish 
those pieces which are concave or ring- 
shaped. 

(7) Dress Swords, etc., Varnish for. — 
Gum sandarac, by wei^t, 15 parts ; small 
mastic, by weight, 10 parts ; elemi, by 
weight 5 parts ; camphor, by weight, 3 
parts. Dissolve the whole over the water 
bath In suiBclent alcohol for the pur- 
pose. This varnish is used cold. It pre- 
serves the blade from rust, and is trans- 
parent. ^ 

Ivory, Horn, Bones, Cleadng and Bleach- 
ing. 

Bones . — Dip the bones for a few min- 
utes in a boiling solution of 1 lb. of caus- 
tic soda in 1 gal. of water ; then rinse 
them thoroughly In water, rubbing them 
down with fine pumice stone, and expose 
them until whitened with the vapor of 
burning sulphur largely diluted with air, 
finally rinsing In warm water. Bones 
may also be whitened by exposure in a 
weak solution of Javelle water. 

Horn. — Besides hydrogen peroxide, 
horns can be bleached by immersing for 
a short time In water slightly mixed with 
sulphuric acid, chloride of lime, or chlo- 
rine, or they may be exposed In the moist 
state to the fumes of burning sulphur, 
largely diluted with air. 

Ivory, — The Pharmaceuttsche Zeitung 
recommends the first four methods. 

1. — Expose the Ivory for 3 or 4 days 
to tha action of sunlight, In a bath of 
turpentine oil. 

2, — Treat It alternately with a solution 
of potassium permanganate (1 : 250) and 
oxalic add (1:100), letUng the Ivory re- 
main in eat^ solution for a half hour ; 
then rinse well with water, and repeat 
the process a number of times. 

a.— Place the Ivory In a hot mixture 
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of unslaked lime, bran and water ; re- 
move after' a very short interval, place 
in dry sawdust, and with the latter rub 
thoroughly ; then expose to the air. 

4, — Place In very dilute sulphuric acid 
or in a solution of lime chloride, then 
wash off ; this Is claimed to restore the 
white color. 

6. — To whiten old Ivory, wipe It with 
flannel which has been wetted with es- 
sence of turpentine, then expose for sev- 
eral days to the sun. 

6. — First clean the ivory by boiling it 
with a paste composed of burned pumice 
stone and water. After cleansing, place 
the article under a glass vessel and ex- 
pose It to the sun’s days until it assumes 
its original whiteness. The Ivory should 
be kept moist with water while bleaching. 

If the first operation does not succeed 
perfectly, it should be repeated. 

7. — Mix a thin lime pas6e and heat 
over a moderate fire. Place the ivory in 
this paste, and leave it until It bleaches 
white, after which removg the paste, dry, 
and polish. 

8. — ^Dr. Artus’s Process. — The ivory ar- 
ticles are placed in a solution containing 
11^ oz. of carbonate of soda, in crystals, 
and 45% oz. of water, and allowed to 
remain in the solution for 2 days. The 
articles are then removed from the solu^ 
tion, well washed in pure water, and then 
smeared for 5 or 6 days in a solution 
composed of 17 oz. of sulphite of soda 
and 45% oz. of water. At the end of 
5 or 6 days there should be added to the 
solution containing the articles 1 oz. of 
hydrochloric acid diluted with 5% oz. of 
water. The vessel containing the liquid 
should then be covered, and left stand- 
ing for from 24 to 26 hours, after which 
the ivory may be taken out, washed in 
clean water, and dried. The quantities 
named in this book are sufficient to 
bleach 22% ounces of ivory, A glass or 
porcelain vessel should be used, as the 
acid will act upon metallic vessels. A 
very fine polish may be put upon the 
ivory by the of putty powder and 
water, applied by means of a rubber made 
of an old felt hat. If the Ivory articles 
are of a character to be placed In a lathe, 
they may be polished by the use of pul- 
verized pumice stone mixed with water, 
after which the ivory should be heated 
by nibbing it, while revolving in the lathe, 
with a piece of linen or sheepskin, and 
when It has become hot it should then be 
rubbed with a little whiting mixed with 
olive oil, then with a little dry whiting, 
and finally with a piece of aoft white rag. 

9.-— Immerse for a short time in water. 
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sUghtly mixed with ffOiphuric sdd, (^lo- 
ride of lime, or chlorine, or ‘it may be 
exposed in the moist state to the fumes 
of burning sulphur, largely diluted with 
air. Ink stains may be removed by re- 
p^Uedly using a solution of caustic pot* 
aria in watm*. 

10. — ^Ivory that has become yeUow by 
exposure can be whitened by washing in 
a solution composed of 1 os. of nitric 
acid and 10 oz. ot BOlt water ; apply with 
B rough brush; cleanse tfaoroi^hly with 
clean water. 

11. — Peroxide of hydrogen is used in 
Sheffield to bleach the inferior Ivory for 
knife handies. The mode of proc^tuc 
is as follows: Place, say, 2 qt. of the 
liquid in a stone pot, ^dii^ 4 oz. of 
liquid ammonia fort (880*), immerse the 
handles, and put over a common diiop 
stove for 24 to 86 hotm; the handles 
are then taken out and gradually dried 
in the air, not too quickly, or they would 
split The deep color of the ivory is 
removed, and a beautiful pearly white 
ivory results when polished. The Ivory 
is previously treated with a solution of 
common soda to get rid of greasy matter 
and open the pores. 

12. — Antique works in Ivory that have 
become diswlored may be brought to a 
pure whiteness by exposing them to the 
sun under glasses. It is the particular 
properly of Ivory to resist the action of 
the sun's rays when It Is under glass; 
but when deprived of this protection to 
become covered with a multitude of ml* 
nute cracks. Many antique pieces of 
sculpture in Ivory may be seen, which, 
although tolerably white, are, at the same 
Ume, defaced ^ numerous cracks. This 
defect cannot be remedied ; but in order to 
conceal it the dust may be removed by 
tniishlng the work with warm water and 
eoap, and afterward placing it under 
glass. Antique works in ivory that have 
become discolored be brushed with 
pumice atone, calcined and diluted, and, 
triille yet wet, placed under glasses. They 
should he dally exposed to the action of 
Uie sun, and be tum^ from time to 
time, that they may become equally 
bleariwd ; if the brown color be deeper on 
one ride than the other, that ride will, 
of coairse, he for the lon^^ time exposed 
to the sum 

13. — To hlearii Ivory, place Uie Ivory In 
a saturated solution of alum for an hour. 
Ibdlrii with a woolen rioth, and wrap in 
UmoL to dry. Also with peroxide of hy- 
drbgen, to 1 pi. add 1 os. of aqua am- 
nwpte, Wsrm, soak the ivory for 24 
hours, wipe, and polish with dmht. 
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14. — Pelneman's Process of Bleachiog 
Ivory which Has Turned Yellow. — ^Place 
the Ivory in a saturated solution cd alum, 
soak for 1 hour ; rub with a wtmlen cloth, 
and wrap In a linen rioth to dry. An- 
other method which is preferred lay some 
is to prepare a thin paste with lime, 
heat over a fire; put the Ivoiy in this 
paste and let it remain unUl It becomes 
white ; jmke out, dry and polish. 

15. — To bleach Ivory handles of steel 
tools, protect the steel with a coat of wax 
or paraffine, and set the handles in a 
solution of chloride of Ume, 1 part, to 
4 parts of water, for a day, more or less, 
Uien wash the handies with clean warm 
water, wipe and dry. If satisfactory, 
warm the metal part and wii>e off the wax 
OF paraffine. Another way is to d^ the 
handles in a saturated solution of alum 
in water for from 1 to 8 hours, wash, 
wipe and dry. If the handles are not 
very dark, the latter way is preferable. 
For polishing the Steel points, use putty 
powder (oxide of tin) on a buff wheel 
wet with alcohol. This will not stain 
the handles. 

16. — ^Plano Key, Bleaching. — ^The rea- 
son piano keys turn yellow is because 
they absorb the grease from the fingers; 
it wilt, therefore, 4 |ficessary to remove 
this. If a past^ mademom whiting and 
a solution of potash is laid on, and al- 
lowed to remain for about 24 hours, the 
Ivories will be restored very nearly, K 
not quite, to their original color without 
removing them from the keys. 

17. Smoke Stains. — Immense in ben- 
zine : if burned, there is no remedy. 

Jet 

^move all dust with a very soft brush, 
touch the Jet with a bit of cotton mois- 
tened with a little good oil; polish with 
wash leather. Clean with great care, as 
the jet is often brittle. 

Jewriry. 

1. — (^mmon Jewelry may be effectually 
cleaned by washing with soap and warm 
water, rinsing In cold water, dipping in 
spirits of any kind, and drying In warm 
boxwood sawdust Good Jevratry only 
needs washing with soap and Water and 
polishing with rouge and a chamois 
leather. 

2. —P(aishhiff Bor.— Reftnrit town tal- 
low, 80 lb.; sesqutoxlde ot Inm. 16 lb.; 
oxalic add, 1 )b. PoiMer the add, vd%. 
with sesqnioxlde, and mold with tiie tal- 
low into bans, like soap. The sesqul- 
oxide must be quite free from grit, or 
it may sq;«teh valuable work. It may 
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be prepared by calcining equal amounts 
of cnsallc add and Iron sulphate in a cru- 
cibJe for about IS minutes wiUi a good 
draught. ' 

Z.^To Restore the Luster . — Take 1 oz. 
of cyanide of potassium and dissolve it in 
3 gills of water. Attach the article to be 
deazoed to a wire hook, immerse, and 
shake in the solution for a second or two, 
and remove, and wash in clean water, 
then in warm water and soap. Rinse 
again, dip in alo^Ol, and dry in boxwood 
sawdust If the solution is kept put 
it in a tightly corked bottle, and label 
poteon conspicuously. One caution is 
necessary : Do not bend over the solu- 
tion so as to inhale the odor, nor dip the 
tigers in it; If one of the articles drops 
from the hook, better empty the soluUon 
into another vessel 

, Knives, To Remove Stains. 

Cut a solid potato in two, dip one of 
the pieces in brick dust, such as is usu- 
ally used for knife cleaning, and rub the 
blade with It 
Lace. 

1. — Black, To Revive, — a. — Make some 
black tea, about the strength usual for 
drinking, and s^ln it off the leaves. 
Pour enough fSh inft> ^ basin to cover 
the quantity of lace, let It stand 10 or 
12 hours, then squeeze it several times, 
but do not rub It Dip it frequently into 
the tea, which will at length assume a 
dirty appearance. Have ready some 
weak gum water, and press the lace gently 
through it ; then clap It for a quarter 
of an hour, after whldi pin it to a towel 
In any shape which you wish it to take. 
When nearly dry, cover it with another 
towel and iron it with a cool iron. The 
lace, if previously sound, and discolored 
only, will, after this process, look as 
good as new. 

bL— Wash the lace thoroughly In some 
good beer; use no gum water; clap the 
lace well, and proceed with ironing and 
drying, as In the former recipe. 

2. — Ooid and Sttver.— a. — Sew the lace 
in a clean linen cloth, boll it in 1 qt of 
soft water and % lb. of soap, and wash 
it hi cold water. If tarnished, apply a 
little warm €doohol to the tamlabed spots. 

b. — A weak stdutlon of cyanide of po- 
asstum cleans gold lace well 

c. — •To Remove Mildew. — For this pur- 
pose, no liquors are to be used ; 

for while they dean the gold, they corrode 
the silk, and change or dlsebane its 
ccdor. Soap also alten the shade, and 
even the apecUat, of certain colors. But 
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alcohd may be used without any danger 
of its injuring either color or qutdity, 
and in many cases proves as effectual for 
restoring the luster of the gold as the 
corrosive detergents. But though the al- 
cohol Is the most Innocent material em- 
ployed for this purpose, it is not in all 
cases proper. The golden covering may 
be in some places worn off, or the base 
metal with which it has been alloyed may 
be corroded by the air, so as to have the 
particles of gold disunited, while the sil- 
ver underneath, tranished to a yellow hue, 
may continue of a tolerable color; so it 
is apparent that the removal of the tar- 
nish would be prejudicial, and make the 
lace less like gold than it was before. 

d. — To Wash. — It Is placed overnight 
in urine, or wine, add washed. Take 
1% pt of water and pt. of whisky, 
and a little ground gum arable and saf- 
fron. Apply with a brush when the laces 
are stretched on a table. 

Leather. 

1. — ^Mix well together 1 lb. of French 
yellow ocher and 1 dessertspoonful of 
sweet oil ; then take 1 lb. of pipeclay 
and '4 lb. of starch. Mix with boiling 
water ; when cold, lay on the leather ; 
when dry, rub and brush well. 

2 . — Belts . — a. — If the belting is not 
brittle or rotten, a thorough wiping off 
of the excess of oil, and scraping the 
face with a sharp tool to take off the 
gummy matter, and finally wiping the 
inside with a little naphtha or gasoline 
upon a cloth, will generally restore the 
belt The pulley should be cleaned alsa 
If the belting has become weak and rot- 
ten it should be thrown away. 

b. — Belts dirly from drop oil and dust 
may be cleaned as follows : First wash 
the belts with warm water and soap, 
using a sharp, stiff brudi ; and while 
still moist rub them with a solution of 
sal ammoniac, which saponifies the oil 
in them. Immediately thereafter the belts 
must be rinsed well with lukewarm water 
and then dried, with sufficient tension. 
While they are still moist the belts are 
to be rubbed well on the inside, and less 
on the outside, with the foUovdng un- 
guent: 1 kgm. (2 Ib. % oz.) of india- 
rubber, heated to 122« F., and mixed 
with 1 kgm. of rectified turpenUne oil 
After the soluUon is complete, 780 grants 
(27 oz.) of bright rosin are added, arai 
when it is dissolved, 750 grams (26% 
oz.) of y^ow wax are added. ’Htls mix- 
ture, by diligent stirring. Is mixed with 
3 k^. (6 lb. 10 oz.) of oil and 1% 
irgm (2 lb. 12 oz.) of talhtw, {«evloit^ 
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dissolved In the former. In the further 
treatment of the belt, rub the inside only 
and the outside only the first time as 
stated. This unguent also replaces the 
tannin extracted from the leather, pre- 
vents the dragging of the belt, and Im- 
parts elasticity to it 

JtfiMtfiry.— First brush the 
belt over with a mixture of linseed oil, 
4 OK. ; precipitated oxide of zinc, 1 oz. ; 
dry over a stove at a heat not over 160* 
P. When thoroughly dry, roughen by 
means of pumice powder, and apply an- 
other coating. Dry as before, and var- 
nish with amber or copal varnish. 

4. — Carriage Top#.— Carriage tops that 
have faded and become gray can be re- 
stored- by washing with a solution com- 
posed of 4 oz. of nutgalls, 1 oz, each of 
logwood, copperas, clean iron filing and 
sumach berries; put all but the iron fil- 
ings and copperas in 1 qt of the best 
white-wine vinegar, and beat nearly to 
the boiling {Mint ; then add the copperas 
and iron filings ; let them stand for 24 
hours, and strain off the liquid ; apply 
with a sponge. This is equally good for 
restoring black cloths. 

5. — Enameled heather tops that have 
been soiled by dust and rain should be 
washed with soft water and Castile or 
crown soap. Apply the water with a 
sponge, and then scrub with a moderately 
stiff brush ; cleanse with clean water, and 
dry with chamois. Never apply any kind 
of oil or top dressing without first clean- 
ing the leather. 

6. — Moldy Leather . — To clean moldy 
leather, remove the surface mold with a 
dry cloth, and with another cloth apply 
pyroligneous acid. 

7. — Russet Leather-Covered Mountings. 
— Remove all stains and dirt by rubbing 
the leather with a cloth and a little ox- 
alic acid, and restore the color and finish 
by the use of salts of lemon, applied 
with a woolen cloth. Rub the leather 
until a good polish Is produced. 

8. — Rubber-Covered Mountings . — Rub 
the covered, as well as the metallic parts, 
with a diamois and a little tripoli, and 
finish with a cle^ woolen cloth. 

9. — Morocco Leather . — Stain well over 
a board, and scour with a stiff brush, 
using tepid water and soft soap, made 
slightly add with (nralic acid ; when done, 
unatrain the leather, and dry In a cool 
place. Do not saturate the leather, but 
ke^ the board Inclined; when dry, rub 
a little oil lightly over the mirface with 
a rag. 

Spots. — a. — ^To remove oil 
stains frota leather, dab the spot care< 
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fully with ^irlts of sal ammoniac, and 
after allowing It to act for a while wash 
with clean water. This treatment may 
have to be repeated a few tinfes, taking 
care, however, not to Injure the color of 
the leather. 

b. — Sometimes the spot may be removed 
veiy simply, by spreading the place rather 
thickly with butter, letting ^is act for 
a few hours. Next scrape off the butter 
with the point of a knife and rinse the 
stain with soap and lukewarm water. 

11. — Polish for Leather cases. — ^Eggs, 
5 only ; sperm oil, 6 dr. ; acetic acid, 
eVs dr. ; glycerine, 6 dr. ; oil of turpen- 
tine, 1 oz. ; alcohol, 5 oz. ; water, enough 
to make ^ oz. Mix the oils, the acid 
and the glycerine, and add the mixture 
gradually, beating continuously, to the 
eggs, previously beaten light Transfer 
to a suitable bottle; dilute the alcohol 
with an equal volume of water, and add 
in small portions to the mixture, shaking 
after each addition. LasUy, add enough 
water to make 30 oz., and shake well. 

12. — Riding Saddles. — a. — If much 
soiled, wash the leather with a weak so- 
lution of oxalic acid and water, and when 
dry. with the watery portion of beef 
blood. The latter can be preserved by 
adding a little carbqllteA^d and keeping 
it in a bottle, tighfjy eorkSi. 

b. — Brown saddles may be cleaned to 
look as well as new by the use of tepid 
water and crown soap ; If the latter can- 
not be had, use pure Castile soap. 

Leaves, To Bleach. 

Mix 1 dr. of chloride of lime witfi 1 
pt of water, and add sufficient acetic acid 
to liberate the chlorine. Steep the leaves 
about 10 minutes, and until they are 
whitened ; remove them bn a piece of 
paper and wash in clean water. 

Lenses, 

1. — If In either objective or eyepiece 
the lenses are not clean, the definition 
may be seriously reduced or destroyed. 
Finger marks upon the front lens of ob- 
jective, or upon eyepiece lenses, dust 
which in time may settle upon rear lens 
of obj^ive or on eye lens, film which 
fomv upon one or the other lens, due 
occasionally to the fact that glass Is hy- 
groscopic, but generally to the exhalation 
from the Interior finish of the mountings, 
and, finally, in immersion objectives, be- 
cause the front lens Is not properly 
cleaned, or oil has leaked on to its rear 
surface, or air bubbles have formed In 
the oil between the cover glass and firoQt 
lens. The latter two causes may totally 
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destroy all definition, on matter how ex- 
celJent the objective Is or may have been. 

a. — Remedy. — ^Keep all lenses scrupu- 
lously clean/ For cleaning, use well 
washed linen (an old handkerchief) or 
Japanese lens paper. 

h.— Eyepieces. — To find impurities, re- 
volve the eyepieces during the observa- 
tion ; breath upon the lenses, and wipe 
gently, with a circular motion, and blow 
off any particles which may adhere. 

c. — Dry Objectives. — Clean front of 
lens as above. To examine rear and in-, 
terlor lenses, use a 2-ln. magnifier, look- 
ing through the rear. Remove dust from 
rear lens with a camers-halr brush. 

d. — Oil Immersion Objectives. — ^Invari- 
ably clean front lens, after use, with 
moistened linen or paper, and wipe dry. 

e. — In applying oil, examine the front 
of objective v^th a magnifier, and if there 
are any air bubbles remove with a pointed 
quill, or remove oil entirely and apply a 
fresh quantity. 

2. — Linen, especially, has the property 
of removing dirt and grease from glass, 
but it is difficult to clean close up to tiie 
mount with a cloth, and for this purpose 
pith is most suitable. The best varieties 
of pith are obtained from rushes, the sun- 
flower or the eldei5.idtr^. For cleaning 
large lenses, clrcfBar pi^s of pith are 
glued side by side on a piece of cork, 
and this species of brush is passed over 
the surface of the lens without too much 
pressure. Avoid the use of polishing 
powder ; if the dirt cannot be removed 
by rubbing, liquli^ must not be used 
which are liable to attack the glass. Even 
water has some effect, as Is well known, 
and should be used sparingly. Among 
liquids admissible for the removal of 
grease are mentioned alcohol, ether, and 
oil of turpentine. Tlie latter Is regarded 
as distinctly objectionable from its well- 
known disintegrating action on glass. 
Manifestly, from the risks well known 
to opticians, which are here pointed out, 
a prime element in the care of lenses Is 
to guard them as fully as practicable 
from becoming dirty, "niis is more espe- 
cially important in the case of microscopic 
objectives. The lenses ^otild never be 
toudied with the fingers, the objective 
^ould be put away In Its case when not 
tn use, and stny particles of dust which 
ttiay fall <m the back lens removed by 
Itghtly brushing with a camers-hair 
brush, whldi brush should be kept in a 
close box so as to accumulate no supply 
of dust Itself. Japanese paper is prob- 
ably the best material with which to re- 
move fluids from Immersion lenses. 
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3. — Rttst, To Remove, — A lens some- 
times acquires a brown, rusty stain on 
the surface, which no amount of rubbing 
or cleaning will remove. By appfylng a 
paste composed of putty powder, or very 
fine rouge, and water, to Uie stains, and 
then rubbing briskly with either the point 
cf the finger or the side of the hand, 
every spot of rust or stain will be re- 
moved in a few minutes. This applies 
to photographic or other lenses, except 
the object glass of a telescope, which 
would be irreparably damaged by such 
treatment 

Laundry. 

1. — Bluing. — a. — Dissolve indigo sul- 

phate in cold water, and filter. 

b. — Dissolve good cotton blue (aniline 
blue 6 B) in cold water. 

c. — Dis«)lve fine Prussian or Berlin 
blue with % part of oxalic acid In water ; 
or use ferrocyanide of potassium (1-12 
part) in place of oxalic acid. 

d. — Dissolve 7 02. of yellow prussiate 
of potash in 2.1 pt. of water. Make 
a solution of sesquichloride of iron which 
shall contain 1 pan of the solid salt by 
weight to every 10 parts of water by 
weight. Take equal volumes of the two 
solutions, and add to each twice its vol- 
ume of cold concentrated solution of sul- 
phate of soda. Finally, mix the two so- 
lutions thus obtained. The solid Prus- 
sian blue will immediately precipitate. 
This may be put upon a filter and washed, 
being kept exposed to the air for per- 
haps 15 or 20 days. The excess of sol- 
uble salts will first be washed away, and 
then the latter washings will dissolve the 
blue, forming a deep blue liquid, which 
may be used for preparations of bluing 
for clothing. It is, however, better to 
buy the soft Prussian blue than to at- 
tempt to prepare it on a small scale. One 
ounce of soft Prussian blue, powdered, 
and put into a bottle with 1 qt of clear 
rain water, acidulated by ^ oz. of oxalic 
acid. Is a good preparation. A very small 
portion suffices for a large amount of 
clothing. 

e. — -Ball Blue. — The ball sold for laun- 
dry use consists usually, if not always 
of ultramarine. The balls are formed by 
compression, starch or some other excipi- 
ent of like character, being added to ren- 
der the mass cohe^ve. Blocks of tflue 
can, of course, be made by the same proc- 
ess. The manufacturers of ultramarine 
prepare balls and cubes of the pigment 
on a large scale, and it does not seem 
Ukely that there would tie a sufficient 
max^ of profit to Justify the making 
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«rf them in a smali way from the pow* 
dered pigment Careful experiments, how- 
ever, would be necessary to positively de- 
tennine this. Ultramarine is of many 
qualities, and it may be expected that 
the balls will vary also in the amount 
of “filling” according to the price at 
which they are to be sold. As an Illus- 
tration of the ‘*fflling” or diluting proc- 
ess, and a suggestion for experiment, we 
re|Hlnt the following ; Ultramarine, 6 
oz. ; sodium carbonate, 4 oz. ; glucose, 1 
oz. ; water, a sufficient quantity. Make 
a thick paste, roll into sheets, and cut 
into tablets. The balls. In bulk, can be 
obtained only in large packages of the 
manufacture!^, say barrels of 200 lb. ; 
but put up in 1-lb. boxes, they can be 
bought in cases as small as 28 lb. Where 
there is a trade for small packages there 
would apparently be a fair margin of 
profit in buying 28'lb. lots and putting 
them up In 1 and 2-<iz. cartons. The 
term bag billing simply Indicates a solid 
blue, which, whatever its composition, is 
used by placing in a little bag, immers- 
ing this in water, and pressing out the 
liquid into the water to be blued. 

f. — A Disinfectant Laundry Blue. — 
Mix together 16 parts <rf Prussian blue, 2 
parts of carbolic acid, 1 part of borax, 
and 1 part of gum arable into a stiff 
dough. Roll it out into balls as large 
as hazel nuts, and coat them with gela- 
tine or gum to prevent the carbolic add 
from escaping. 

g. — Liquid Washing Blue. — Water, 15 
parts; dissolve In this 1% parts of in- 
d^TO-cermine ; add ^ part gum arable. 

h. — Soluble Wash Bluing.— (1)— The 
following makes one of the best wash 
bluings known, and when prepared in 
quantity is very cheap : Dissolve 217 
parts of poUHsium ferrocyaiilde in 750 
parts distilMd water, and to the solu- 
tlcm add sufficient water to make In all 

1.000 parts. In another vessel dissolve 
100 pm4s ferric chloride in sufficient 
distilled water, and bring the solution up 
to 14100 parts as before. Make a cold 
saturated solution of wdlum sulimate in 
distilled water, ami of Uie solution add 

2.000 parts to each of the two tnm so- 
lutions (making 3,000 parts of each). 
Now add the chloride solution to the fer- 
roeysfikie Uttte by little, under constant 
sthrii^. After ^e last ci the ferric 
chtoeiOe is added oontinus the stirrii^ for 
soase timSi FHter off ths liqidd snd wash 
tbe resUhte on the filter widi distilled 
water usitU the wash wsta* annes <df a 
dsq> "Wtae exAtfr. After washing, spread 
die mass out to ihy, either at oixibiary 
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temperature or by artificial hesL When 
dry, a lump of this . substance, which is 
soluble Prussian blue, breaks with a fine 
bronze-colored fracture. It is completely 
and easily soluble in water, hot or cold. 
With the addition of a little mucilage It 
makes, when dissolved in water, a beau- 
tiful blue ink, and may be also iwed for 
hand-stamp Ink. As a laundry bluing it 
leaves nothing to be desired either In cost 
or quality. 

(2) .— Tablets of the First Quality.— 
Best (superfine) ultramarine, 40 parts; 
ordinary ultramarine, 20 parts; sodium 
carbonate, 40 parts; glucose, 12 parts. 
Mix, and make into tablets as diluted 
further on. 

(3) — Inferior Tablets. — Ultramarine, 
second quality, 50 parts; sodium carbon- 
ate, 50 parts ; glucose, 12 parts. Stltl 
cheaper bluing may be made by using 
less ultramarine and more sodium car- 
bonate, or by using cheaper coloring ma- 
terial (the so-called Wow^erde), but the 
above will answer for the best and sec- 
ond-class trade. The glucose is diluted 
witii water to 16“ Baume, and if the tab- 
lets are to be made quite hard, either 
gum arable, gelatine or dextrine should 
be added. As tablets made without any 
addition very eaBHy^contract moisture, 
an admixture pf*one^ the other of the 
substances named is recommended. It is 
possible that cylinders might prove more 
acceptable than tablets. These should be 
wrapped In linen, or put into linen bags, 
so that in use the bag can be hung up 
in the water, thus giving a sidutlon that 
will not need straining under any clrciun 
stances. 

1. -^tick Bluing.— Aniline blue, soluble, 
1 av.oz. : starch, powdered, IS av.oz. ; glu- 
cose syrup, sufficient Mix the powders, 
and mix into a stiff paste with the liquid 
glucose, roll out Into a thick sheet and 
cut into cubes or roll into sticks, whicb 
are dried by a gentte heat 

2. — Curteins. — a. — Shake every curtain, 
or hang them on a line and brush them 
down with a softhaired brush. Prepare 
a aoakhig liquid by melting a smtU! quan- 
tity at borax In warm wat^, aoak for an 
hour or two then squeeze between the 
hands to remove the superfiuous water- 
Take some good aoim and diip it In hot 
water, stir until all the aodp la melted, 
and a fine lather produced By this time 
the water will be moderately wwm hh' 
merse the curtains hi this, pass them re^ 
peatedly through the. lathed water, or 
work them up and down, Raftfidng should 
be avoided; when ahairiutety necessary, 
do it gottly and without a hru^ Squeeze 
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out tile soapy water and rinse In plenty 
of soft warm water. Wring carefully. 
Curtains should be dried quickly. If In 
the country, 'they may be spread to dry 
on clean grass. OtiwFwlse, curtains are 
always better for bring stretched and 
pinned to wooden frames while drying. It 
Is advisable to use cooked starch for cur- 
tains. Use starch, mix It thorough- 
ly in warm water, which should be made 
to boll i/at 15 or 20 minutes. While cool- 
ing, add f very little indigo blue. This 
Is only to be used for pure white cur- 
tains. The ' Stikrch should be decidedly 
thick, Dra# the curtains through the 
starch, squeeze out gently, and dry rap- 
idly. 

b. — Coloring. — ^Bfany persons prefer 
tinted curtains to pure white ones. If 
they have to be colored, do not put any 
blue in the starch, but use water that 
has been slightly tinted with colTee, for 
ecru curtains, tea for a more decided hue, 
or saffron for a yellow tint, for preparing 
the starch. A decoction of logwood may 
be used If you wish to give the curtains 
H delicate pink hue. 

c. — The basis of these coloring starches 
is thus prepared: Soak 1 Ib. of good 
white glue for 12 hours, using just enough 
water to make I^into ,a jelly ; diiKolve 
this with boiling water, adding about 18 
to 19 Ih. of Paris white ; add more water 
until the compound Is diluted to the con- 
sistency of milk. This starch may be 
rolored to taste. A little Prussian blue 
and vermilion (In the proportions of 2 
to 1) gives a fine lilac. Raw umber and 
a pinch of lampblack gives a gray. Ver- 
milion and red lead (in the proportion 
of 3 to 1) produces a tender rose. Indigo 
blue just tinted with vermilion gives a 
lavender. Chrome yellow and a pinch of 
Spanish brown gives lemon yellow, In- 
dian yellow and burnt sienna (In the 
proportion of 2 to 1) gives a buff hue. 
Sx^iments should be tried, as some of 
the colors look very badly if they are 
dark. 

3.— Lfnen. — a.— Bed Linen. — In a cir- 
cular, the surgeon-general of the German 
anity, fioja n , In Berlin, calls the atten- 
tion of heads of the garrison hospitals to 
a new cleaning method, which is to be 
empLc^ed In future, as thorough experi- 
ments have pbpved it lo be of advantage. 
According to this method, petroleum is 
added to uie water besides soap and soda^ 
taking as ibany grams of it as there are 
liters of water used; e.tf., 30 grams of 
petbrewto* to 30 L of water. Thte ad- 
tthtthre pacroteum does hot onfy ad- 
mit of an easier cleahing, as well as less 
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tear and wear on the linen, but the wash 
also retains Its color, Is thoroughly disin- 
fected, and the expenses are considerably 
reduced by a saving in soap. 

b. — Blisterii^, To Prevent. — Blistering 
is almost always due to bad starching, 
but occasionally to ironing the articles 
when too wet. Each article must be well 
starched through, and, when about to 
iron, damp it evenly, but do not wfet it 
Use a hot iron. Collars and cuffs that 
have to be turned down should be toed 
In the proper shape immediately after 
each one is ironed, for then the starch 
is still flexible. 

c. — Scorched, To Restore Whiteness.— 
Vinegar, % pt. ; fuller's earth, 2 oz. ; 
dried fowl's dung, 1 oz. ; soap, % oat. ; 
the Juice of 2 large onions. Boll all 
these ingredients together to the consist- 
ency of paste ; spread the composition 
thickly over the damaged part, and if the 
threads be not actually consumed, after 
it has been allowed to dry on and the 
place has subsequently been washed once 
or twice, every trace of scorching will 
disappear. 

d. — Red-Bordered Towels and Napkins. 
— little borax put in the water will 
prevent them from fading. 

4. — Shirts. — a. — (Chinese Method.) A 
rather thick starch paste Is prepar^ by 
first beating up a handful of raw star<^, 
usually corn starch, and 1 teaspoonful of 
fine rice flour with about 1 qt of water, 
making a liquid of creamlike consistency. 
A certain quantity (determined alone 
personal experience) Is poured into a 
quantity of boiling water while the latter 
is violently stirred with a short wooden 
spatula. With this the portions of the 
linen to be dressed are well smeared, the 
linen moist from wringing, and tile starch 
quite hot Thus smeared, the pieces are 
laid aside for a few minutes, then rubbed 
well between the hands, so that (he paste 
is well distributed in the fabric. Ihe 
linen is then usually dried by artiflclal 
heat When ready for Ironing, the 
starched portions are dampened by means 
of a cloth dipped In row starch water to 
which has b^n added a small quantum — . 
about H oz. to the qt of blood albumen — 
of clarified serum oLbullock’s blood. 
proportion of starch in this water Is usu- 
ally about as 1 to 50 cff water. In Iron- 
ing, the iroto are first made ve^ hot, and 
cooled somewhat, external^, jhst b^ord 
using by momentarily plunging them mto 
a pail of water. Hie Irops anumoniy 
ployed are what are termed pol^hlilff 
iron»— they have the poster^r et^ rohn^: 
ed Instead of angular, as In the 
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smoothing or sadlron> Much of the fine 
gloss observed on shli^ laundried by 
Chinamen is accomplished by the skilful 
manipulation of this “rounded edge’* over 
the work — a manipulation very dllficult 
to describe in words. It W most labori- 
ous work for those not accustomed to It. 
It not only rendens the surface glossy, 
but imparts easy flexibility to the heavily 
standied fabric otherwise not obtainable. 
Custom made shirts are usually laundried 
before delivery in trade at the factory, 
the Ironing, in these cases, being largely 
performed by steam mangles, though some 
are hand-finished. The following recipe 
for a laundry starch Is said to produce 
a very fine and lasting gloss on linen 
without the expenditure of the amount 
of labor In ironing usually requisite to 
produce a fair appearance : Corn starch, 
I oz- ; boiling water, 1% pt, ; bluing q. s. 
To this, when it has cooled somewhat, is 
added, and thoroughly mixed In, about 
% oz. of the following preparation : Gum 
arable, 8 3-5 parts ; loaf sugar, 2% parts ; 
white curd soap, ^4 part; water glass 
(“A” syrup), 1 part; egg albumen, 4 
parts ; warm water, 20 parts. In pre- 
paring this, the first 3 ingredients are 
dissolved together in (the water at boil- 
ing heat, the water glass is then added, 
and when the mixture has cooled down 
to about 150* F. the egg albumen Is put 
in and the whole well beaten together, 

b. — Starch, 1 oz. ; parafiine, about 3 
dr. ; white sugar, 1 tablespoonful ; table 
salt, 1 tablespoonful ; water, q. a Rub 
up the starch with soft water into a 
thick, smooth paste. Add nearly or quite 
1 pL of boiling water, with the salt and 
sugar dissolved In It, and, having dropped 
in the paraffine, boll for at least half an 
bom*, stirring to prevent burning. Strain 
the starch, and use while hoL Sufficient 
bluing may be added to the water, previ- 
ous to the boiling, to overcome the yel- 
lowish cast of the starch. If necessary. 
Spermaceti may be used In place of par- 
afibie. Starched linen can only be prop- 
erly fini^ed by hard pressure appU^ to 
tlw Iron. ^ 

c. — Glossed Shirt Bosoms.— Take 2 oz. 
of fine i^te gum arable powder, put it 
in a pitcher, and pour on 1 pt or more 
of water, and then, having covered It, let 
it stand all night In the morning pour 
it careRU^ from the dregs Into a clean 
bottle, cork, and keep It for use. A tea- 
spoonftil of gum water stiired in a pint 

starch, made in the usual way, will 
give to . lawns, white or printed, a look 
of hewneas when nothing else can restore 
thenv aftof tSaey have been washed. 
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d. — Melt 2% lb. of the very best Al 
paraffine wax over a slow When 
liquefied, remove from the fire and stir 
In 100 drops of oil of cltronella. Have 
some new round pie tins, place them on 
a level table, coat them slightly with 
sweet oil, and pour about 6 tablespoon- 
fuls of enamel into each tin. The 
pan may be floated in water to cool the 
contents sufficiently to permit the mixture 
to be cut or stamped out with a tin cut- 
ter into small cakes about the size of a 
peppermint lozenge. Two of diese cakes 
added to each pint of starch will cause 
the smoothing iron to impart the finest 
possible finish to muslin or linen, be- 
sides perfuming the clothes. 

e. — Take of white wax, 1 oz. ; sperma- 
ceti, 2 oz. ; melt them together with a 
gentle heat When you have prepared a 
sufficient amount of starch in the usual 
way for a dozen pieces, put Into it a 
piece of the polish about the size of a 
large pea ; using more or less according 
to large or small washings. Or thick 
gum solution (made by pouring boiling 
water upon gum arable) may be used. 
One tablespoonfut to a pint of starch 
gives clothes a beautiful gloss. 

&.~Starcfie8. — a. — Relative Stiffening 
Strength of. — Startlgg with a pure starch 
obtained by macA'atiol^and infusion, and 
taking Its stiffening power as 100, we 
obtain the respective value of other 
starches, thus : Pure, dry rice starch, 
100 ; rice starch No. l, 95 ; rice starch 
No. 2, 91 ; pure dry maize starch, 87 ; 
corn starch. 85 ; rye starch, 81 ; buck- 
wheat starch, 81 ; oat starch, 80 ; acorn 
starch, SO ; wheat starch, 80 ; barley 
starch, 78 ; Bermuda arrowroot, 75 ; Na- 
tal arrowroot, 73 ; pure potato starch, 68 ; 
potato farina, 65. 

b. — Rub 1 oz. of best^ potato starch «P 
with a little cold water, so as to reduce 
all the lumps; add 1 tablespoonful of 
best loaf sugar, an equal quantity of 
dextrine, a little soluble Indigo, and a 
lump of pure paraffine about the size of 
a nutmeg. Then add 1 pt of boiling 
water, and boll, with occasional stirring, 
for lialf an hour (not less). The starch 
should be strained through a linen doth 
before using. 

c. — To Improve Starch. — ^To each bowl 
of starch add 1 teaspoonful of Epsom 
salts, and dissolve In the usual way by 
boiling. Articles starched with this win 
be suffer, and will be rendered, to a car 
tain degr^, fireproof. To use com starch, 
boi! to a smooth paste, cool, and starch 
the goods; dry quickly. Before Ironing, 
dampen down in thin, raw (unboiled) 
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starch water. A little gum arabic or 
pure white wax Is often added to the 
txjiled starch to afford a flue gloss. Iron 
in the usual way, with a common sad- 
iron ; then dampen slightly with a clean 
cloth and the starch <raw) water, and 
polish briskly with a |]K)ll8hing iron. 

d. — Black Starch.— Add to the starch 
a certain amount of logwood extract be- 
fore the starch mixture is boiled. The 
quantity varies according to the depth of 
the black and the amount of starch. A 
small quantity of potassium bichromate 
dlssolv^ In hot water Is itsed to bring 
out the proper shade of black. In place 
of bichromate, black iron liquor may be 
used. It comes ready prepared. Prepa- 
rations of this kind are used in various 
industries. 

e. — Gloss, Cold Water. — Powdered bo- 
rax, 25 parts ; paraffine, 2 parts ; pow- 
dered starch, 73 parts. Melt the wax, 
and pour on the borax in a warm mortar ; 
mix well, and Anally add the starch. 

f. — Gloss, Liquid. — (1) Gum arabic 
and borax, 1 oz. of each, are dissolved 
In 10 oz. of water ; white wax and sper- 
maceti, 1 oz. of each, are melted, and, 
while liquid, are nibbed with the solution 
of borax and 10 drops of oil of cloves 
to make an emulsiop, mixing them thor- 
oughly. A teaspoohfiH of this mixture 
in 1 pt. of starch gives a fine polish. It 
may also be applied after starching, by 
rubbing over the starch with a cloth and 
then polishing with the iron. 

(2) Borax, 2H oz. ; gum arable, 2% 
oz. ; spermaceti, 2H oz. ; glycerine, 6% 
oz.; distilled water, 2^ pt. A few drops 
of some sweet-scented essence. Add 6 
Spoonfuls of lustrine to 6% oz. of boiling 
starch. 

(3) Borax, saturated solution, 2 parts ; 
tragacanth mucilage, 1 part; mix; 1 
tablespoonful to 1 pt of starch. 

(4) The Seifenfabrikant gives the fol- 
lowing for . pollahlng shirt bosoms, col- 
lars, etc.; Gum arable, 4 parts; borax, 
4 parts; glycerine, 6 parts; spermaceti, 
3 parts; water, 60 parts. 

(5) A. Dissolve white, wax, 5.0%, In 
ether, 20,5%, and add alcohol, 75% ; 
shake before using. B. Heat until melted, 
In a pot, 1 kipn. of wax and 1 kgm. of 
stearlne, as well as a few drops of an 
essential oil. To the hot liquid add, with 
careful stirring, 260 grama of ammonia 
Jye of iq%, whereby a thick, soft mass 
results Immediately. Upon further heat- 
ing the same turns thin again, where- 
upon it . Is dUuted with 20 I. of boiling 
water mixed with 100 kgm. of starch, 
and poured into molds. 
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(6) Powdered starch, 30 parts; pow- 
dered borax, 15 parts; stearine, 1 part; 
alcohol, a sufficient quantity. Dissolve 
the stearine in alcohol, mix the solutton 
with the starch, and leave exposed until 
the alcohol evaporates; then add the 
borax. 

(7) Water, 70 gal. ; fine wheat stardi, 
80 lb. ; farina, 20 lb, ; heavy magnesia, 
10 Ib. ; white curd soap, 6 lb. ; sperma- 
ceti, 5 lb. ; Japan wax, 5 Ibt ; crystal 
carbonate of soda, 2 lb. ; ultramarine blue, 
% lb. Dissolve the blue in the water ; 
then melt the soap, spermaceti and wax, 
and add the soda, stirring welL Next 
mix starches and magfnesia, free from 
lumps, with water; add others, and boil 
until thoroughly mixed. Then run 
through a strainer. 

(8; Powdered starch, 2 dr. ; powdered 
gum arabic, 1% dr.; powdered borax, 1 
dr. ; glycerine, % dr, ; water, 2 oz. Dis- 
solve the gum arabic in the water, fol- 
lowed by ,the borax and the glycerine; 
then incoiporate the starch, rubbing up 
to a homogeneous mixture, which should 
be strained afterward to exclude any 
lumps; add 1 tablespoonful of this mix- 
ture to 1 qt of starch. 

(9) The Apotheker Zeitung recom- 
mends the following ; Pour 250 grams of 
water over 5 grams of powdered gum trag- 
acanth until the powder swells uniform- 
ly ; then add 750 grams of boiling water, 
dissolve 50 grams of borax In it, and stir 
50 grams of stearine and 50 grams of tal- 
cum into the whole. Of this fluid, add 
% L to 1 L of boiled starch, or else the 
ironing oil is applied by means of a 
sponge on the starched wash, which Is 
then ironed. 

(10) Glycerine, 2 fl.dr. ; oil of turpen- 
tine, 2 fl.dr. ; borax, 2 dr. ; starch, 2 oz. ; 
water, 12 fl.oz. Rub down the starch 
with water to a smooth paste and add 
the remainder of the water, in whl(* the 
borax has been previously dissolved ; then 
add the glycerine and oU of turpentine. 

(11) Water, 14 pt; turpentine, 4 pt ; 
Japan wax, 3 pt ; lemon rosin, 4 oz. ; 
borax, 4 oz. ; white curd soap, 4 oz. Dis- 
solve the wax (sliced) and rosin in the 
turpentine ; boll the soap and borax in 
the water; mix all, and chum well unUl 
amalgamated. 

(12) A. Melt 5 parts of stearic acid, 
add 5 parts of absolute alcohol, and trib 
urate the mixture with 95 parts of wheat 
starch. Starch prepared with this ma- 
ture takes easily a fine poliah. The pol- 
ishing Irons should be thoroughly leaned 
immediately after use, R Spermaceti, 
1% oz. ; gum arable, 1% oz. ; borax, 1% 
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os. ; g]yc«rtnei 4H os. ; distilled water, 
1% pt Boll half the water, and add the 
horax and spermaceti to it Separately 
<hBsolve the gum in the r«nainder of the 
water and glycerine. Strain, and mix 
thoroughly with the warm mixture. This 
Is a good gloss for cold>water starch; 1 
wineglasttful of it is used with 4 oz. of 
dry stardi. 

g. — Gloss Powder. — (1) Gum arable, 
powdered, 3 parts ; spermaceti wax, 6 
parts; b<mix, powdered, 4 parts; white 
cwn starch, 8 parts. Mix intimately in 
the powder fwm by sifting through a 
sieve several times. As the wax is In a 
S(did form, and does not readily become 
reduced to powder by pounding in a mor- 
tar, the best method of inducing It is 
to put the wax Into a bottle with some 
sulphuric or rectified ether, and then al- 
low the fluid to exaporate. After it has 
dissolved the wax, as the evaporation pro- 
ceeds, the wax will be deposited again In 
the solid form, but in flne, thin flakes, 
which will easily break down to a pow- 
der form when rubbed up with the other 
Ingredtents in a cold mortar, To use, add 
4 teaspoonfuls per pound to all dry stardi, 
and then make the starch In the usual 
way as boiled starch. 

(2) Spermaceti, 1 az, ; borax, 1 oz. ; 
5tai%h, 4 oz. Reduce the spermaceti to 
a flne powder by the aid of a little alco- 
hol, and mix with the powdered borax 
and staitdL 

(3) Starch, by weight, 1,044 parts ; 
borax, by weight, 9 parts ; common salt, 
by weight, 1 part ; gum arable, by weight, 
8 ports; stearine, by weight, 20 parts. 

(4) Bleached camauba wax, 30 parts ; 
powdered French chalk, 20 iMUts; white 
Castile soap, 12 parts. Shave the soap, 
and melt with the wax ; stir in the chalk 
Yriiile cooling, 

(5) Soap flakes, 44 lb. ; powdered bo- 
rax, 5 Ih ; powdm«d French chalk, 4 lb. 
E^pvead the flakes out, sift borax and 
chalk over, moving about, to well and 
evenly distribute. Any kind of white 
soap may be utilized by first reducing to 
a granu^ form, then passing through a 
pa fc jrf rollera to foim flakes. 

JgB^jow dered borax, 8 oz. ; potato 
Take 1 teaspoonful with 
tablespoonful of oniHnary 

24 pmts ; hirfna, 21 parts ; 
^WRroxirlne, 20 partsr white soap, 3 
pdH A tablespoonftd of this is required 
lb. stfirch. 

(fl> White wax, 2 oa. ; spermaceti, 4 
tM.i steaHito, % oar.; uHramarlne bhie, 3 
gi. um togedter, and let co^ For do- 
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ing up 1 doz. idilrts, put a piece the size 
of a hazelnut in the hot starch, and mix. 
The boiling water serves to emulsify the 
waxy substance of the mi^^ure; Flniah 
with a hot Iron the usual wi^. 

(9) Boric add, 6 parts; borax, 3 
parts ; stearine, 1 part ; white beeswax, 1 
part Put into a capsule, add sufficient 
of a solution of sodium hydrate (liquor 
sod. causticus) of 20* B,, and boll until 
a homogeneous liquid is obtained; then 
evaporate to dryness under a low heat 
The dry product is then mixed with the 
finest dee starch, In the proportion of 
1 part to 10 i^rts of starch. This pro- 
duces the so-called "Glanzstarke" used In 
the finest German laundries. Properly 
prepared, and property applied, the pr^ 
aration leaves nothing to be desired, 
either in the polish or stiffness of the 
laundry clothing. 

h. — Linen Polishing Block. — Bleadied 
camauba wax, 30 lb. ; powdered French 
chalk, 21 Ib. ; powdered Cattle soap, 
white, 12 Ib. ; dtronella, 2^ oz. Convert 
the soap and wax into shavings, melting 
at a gentle heat ; then stir in the Chalk 
and dtronella oil when a little cooler ; 
then pour out into a mold to set. 

1.— Uninflammable Starch. — Sodium 

tungstate, 2 oz. ; bet^ax, in powder, 2 oz. ; 
starch, 6 oz. 

6. — Washing Prepitrations. — a. — Brick. 
— ^Water, 54 parts; sodium hydrate, 38.21 
parts ; sodium bl^rate, 6.61 parts ; so- 
dium silicate, 1.70 parts. 

b. — Oeam. — I. First quality white soft 
soap, 320 parts ; pulverized Castile soap, 
80 parts ; oil of sesame, 20 parts ; well 
purified, and perfumed with 5 parts of 
lemon-peel oil. n. Potash soft soap, 250 
parts ; best soda soap, 120 parts ; olive 
oil and water, each, 60 parts; potash, 7 
parts, in. Oil soap, 60 parts ; dry soap 
powder, 30 parts; honey and rose water, 
15 parts, as much as necessary to obtain 
a flne foaming product IV. Lar^ 8 
parts ; cocoanut oil, 2 parts ; sapoified In 
a water bath with 2% parts of 40% pot- 
ash lye, colored pink, and scented tdth 
rosewood oil and with oil of bergamot. 
V. Best lard, 30 parts; oil of sesame, 6 
parts ; melted together ; and to this fat. 
at a ‘temperature of 100« F,. 5 i^ts of 
40% caustic potash lye, previously mixed 
with 1 part of water, Is added in a thin 
stream; after which 14 parts of 40% 
caustic potash lye are stirred In, in the 
saohe ihanner. The smip nWHia is then 
httted in a water bath of moderate tem- 
perature, in which, whUe stirring, com- 
plete sapcmiflcatioti is effected. 

c. -ilqulds.— (1) Itote fi ^b, of bar 
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soap, shave fine and add 1 qt. of lye, ^ 
oz. perlash, dissolved over a slow fire. 
When dissolved, put Into a vessel prepared 
fOT It to stand in ; then add % pt of tur^ 
pentine, 1 gill of , hartshorn ; stir well, 
and it is ready for use. 

,(2) Dissolve % lb. of soda in 1 gaL 
of boiling, water, and pour upon it M 
lb. of lime. After this has settled, cut 
up 10 oz. of common bar soap and strain 
the solution upon it, and mix perfectly. 
Great care must be taken that no parti- 
cles of lime are poured upon the soap. 
Prepare the mixture the evening before 
washing. Directions : To 10 gal. of 
water add the above preparation when the 
water is boiling. Each lot of linen must 
boil half an hour, and the same liquid 
will answer for three batches of clothes. 
The white clothes must be put in soak 
overnight, and if the collars and wrist- 
bands are soaped and rubbed slightly, so 
much the better. Clean cold water may 
be used for rinsing. Some prefer boiling 
them for a few moments in clean bluing 
water and afterward rinsing in cold 
water. 

(3) The following compound is said 
greatly to facilitate the washing of 
clothes : Dissolve 2 lb. of bar soap in 
about 3 gal. of wter^s hot as the hand 
ran bear ; add 1 tablespocffifui of turpen- 
tine and 3 tablespoonfuls of ammonia ; 
stir, and steep the clothes in this for 3 
hours, keeping . the vessel tigtly covered. 
Then wash the clothes in the usual way. 
The soap and water may be used a sec- 
ond time, in which case a teaspoonful of 
turpentine and the same amount of am- 
monia must be added. This treatment is 
calculated to save much labor in cleans- 
ing summer clothes stained by fruit, etc. 

(4) The German washerwomen use a 

mixture of 2 oz. of turpentine and 1 oz. 
of spirits of stsunonia, well mixed togeth- 
er. This tejpidi into a bucket of warm 
water in . 4b. of soap has been 

dlssolved.^.;{nl«i,cs!||#le8 are immersed for 
24 hours,. washed. The cleans- 

ing Is said t^iCr^ieatly quickened, and 
2 or 3 rintingit^^iCDld water remove the 
turpentine sm^^'- 

(5) Borax is valuable for laundry use, 
Instead of «Mte. Add a handful of it, 
powdered, to about 10 gal. of boiling 
water, and you need use only half the 
ordln^ aUowanoe of »>ap. For laces, 
cambrics, etc., use an extra quantity of 
the powder. It will not Injure the texture 
of the diAh lir, the least 

(6) ISte followiBg was recommended j 
in a German m^col Journal as being the | 
most efficient and least harmful: Soda ' 
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(sodium hydrate), 150 parts ; rosin, 75 
parts ; white soap shaved up, 50 parts ; 
alum, in coarse powder, 50 parts ; sodium 
carbonate, commercial, 290 parts ; sodium 
or potassium silicate, 290 parts ; water, 
600 parts. Bring Uie water to a toll, and 
in it dissolve the silicate and add the 
rosin. As soon as solution takes place 
add the remaining substances. A table- 
spoonful is said to be sufficient for an 
“ordinary wash.” You can easily de- 
termine the quantity necessary by a few 
experiments. 

(7) Sodium carbonate, in concentrated 
solution,, rendered caustic by agitation 
with slaked lime. Must be used with 
discretion. 

(8) Alcohol, 8 parts ; oil of turpentine, 
8 parts ; strongest solution of ammonia, 
1 part.. Mix. Use 3 or 4 tablespoonfuls 
to 1 pt. of soft soap or 1 lb. of hard soap. 
The clothes should be soaked overnight, 
if possible, before using ^is mixture ; but 
if soaked an hour or two it will aid much. 

(9) Washing fluid for fine linen, laces, 
etc. : Borax, 1 part ; water, 160 parts. 
For crinoline, or any stiff fabric, in- 
crease the quantity of borax to 6 oz. 

(10) Nottingham washing liquor: 
Water, 42v parts; white soap, 8 parts; 
potassium ckrbonate. Impure, 1 part 

(11) Hull washing liquor: Yellow 
soap, 3 parts ; water, 256 parts ; strongest 
solution of ammonia, 8 parts. 

(12) Yorkshire wash : Strongest solu- 
tion of ammonia, 1 part ; common water, 
16 parts. 

(13) Silicate of soda or potash, or 
water glass, is in itself a good detergent 
It is added to cheap soaps to permit the 
retention of large quantities of water in 
the finished product When dissolved in 
hot water It forms a solution which 
unites with certain kinds of soap very 
readily (curd soap, yellow soap, and 
soaps containing rosin). Probably a use- 
ful washing liquor could be. made from 
this substance. 

(14) The following, according to 
Charles Boettiger, in the Revue de chimie 
industrieUe, is the formula for preparing 
an article which, it is claimed, cleans at 
one washing, and without the use of scrub- 
bing boards, brushes, etc., all kinds of 
wash goods, and is absolutely harmless 
to all species of fabrics linen, woolen, 
cotton, etc. ; Potassium hydrate, 8 
grams ; alcohol, ^ grams ; olein, 24 
grams ; glycerine (or vaseline), 2 grams ; 
turpentine, 4 grams ; ultramarine, 2 
grams ; water, 100 L Mix, Take of the 
mixture sufficient for the laundry in hand, 
put it into the wash kettle and add , about 
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one-third of the amount of lye ordinarily 
used for the wash ; mix, and bring to a 
boil, and let boil for 2 hotirs. The cloth- 
ing will be found absolutely clean. Boll- 
ing may be avoided, If, instead of cold 
water, a warm suds be employed, and the 
clothing be scrubbed or beaten. We un- 
derstand that 60 grams of the mixture 
is to be used for every ^00 1., and more 
or less in proportion for any amount more 
or less thw that 

(15) Jackman’s washing compound ; 
Sal soda, 6 lb. ; borax, 1 lb. ; dissolve in 
1 gal. of boiling water. When cold, add 
1-3 lb. of potassium carbonate, 3 oz. of 
liquid ammonia, 4 spoonfuls of alcohol. 
Boil for 5 minutes % lb. fresh, unslaked 
lime In 1 gal, of water. Draw oflf the 
clear fluid when thoroughly settled ; add 
to this the other Ingredients, with 9 gal, 
of cold water. Directions for using : Soak 
the clothes overnight, after rubbing soft 
soap on the dirty' places. In the morn- 
ing add % pt. of the compound, % pt. 
of soap and 4 gal. of hot water. Boil 
not more than 5 minutes, and turn Into 
a tub, putting into your boiler the same 
mixture as before. Wring the clothes into 
this, and boil again 10 minutes ; suds, 
blue, and hang them out to dry. Should 
the wristbands or parts that are very 
dirty need a little rubbing, it should be 
done while the mixture is boiling. 

(16) Javelle water, used for turning 
white the dirtiest linen, and removing 
stains, Is composed of bicarbonate of soda, 
4 lb. ; chloride of lime, 1 lb. Put the soda 
into a kettle, over the fire, add 1 gal. 
of boiling water, let It boil from 10 to 
15 minutes, then stir in the chloride of 
lime, avoiding lumps. Use when cooL 
This is good for removing fruit stains 
from white underwear. 

(17) Peerless washing fluid: Ground 
soap bark, 8 oz. ; borax, 4 oz. ; concen- 
trated potash lye, 1 lb. ; white bar soap 
(ivory), % lb. ; oil of turpentine, 2 oz. ; 
ammonia water, 1 pt. ; oil of sassafras, 
% oz. ; boiling water, 1 gal. Shave the 
soap and dissolve in the boiling water; 
add the soap bark and borax, stirring 
then^ well together frequent^ for half a 
da^&en strain, and add the concentrated 
l a^j^p la and ammonia water, shaking 
tlj w ^eli together. A tablespoonful for 
e»l^|fallon of wat^ In which the cloUies 
a^. ^t to soak. 

A— Powder.— (1> A German soap Jour- 
nal gives the following procesres: Figged 
(sctft) soap, 25 lb. ; Unseed-oll soap, 20 
U>.; soda ash, 65 to 70 Ib. Tbe above 
are cnitched together, whereby the mix- 
ture becomes heated; the mass Is then 
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turned with a spade, at short intervals, 
until- it disintegrates in small pieces. 
After cooling, it is rubbed through a fine 
sieve, and the powder is then ready to 
be packed. This process is recommended 
for small businesses, as it rqulres no 
mill to be used. 

(2) For large quantities the boiling 
process is better adapted, but it requires 
the use of a mill. Here Is the formula : 
Red oil, 350 lb. ; soda lye, 40° B., 140 
lb. ; soda ash, 70 lb. ; water, 280 lb. After 
saponifying the above, and shutting off 
the heat, add 350 lb. of soda ash by con- 
stant crutchlng. By continuing the crutch- 
Ing a gritty mass is obtained, which is 
run into a wooden, tin-lined box about 
12 In. high, and there stlU crutched till 
cold. Recently, soap powder has been 
brought on the market with an odor of 
ammonia, turpentine, and sometimes also 
perfumed. These ingredients may be in- 
corporated while stirring in the box. On 
cooling, the now very solid mass must be 
ground in the mill and sifted. Powder 
carefully made in this way, it is said, 
does not expand while stored, and the 
bursting of the packages Is not to be 
feared. 

(3) A cheaper powder is made by the 
same process fronT Tbe Allowing : Palm 
kernel oil, 135 lb. ; palm oil, 20 lb. ; soda 
lye, 40° B., 100 lb. ; water, 800 lb. ; to 
which are added soda ash, 1,050 lb. 

(4) Gathmann (American soaps) says 
that washing powders usually sold to the 
consumer as soap powders may be de- 
scribed in a general way as mixtures of 
powdered soap with about Its own weight, 
more or less, of carbonate of soda. Some 
special brands are made which, in addi- 
tion, contain other detergent agents, such 
^s carbonate of ammonia, sal ammoniac 
or borax, while still others are found to 
which filling, in the form of talc, sUex, 
etc., has been added. The soap itself may 
have been made by any of the processes 
known — cold, half boiled, or boiled, set- 
tled or boiled down — and the stock used 
may have been any fat, or mixture of 
fats, according to the grade of the wash- 
ing powder to be made. It Is thus seen 
that beyond being either principally or 
entirely a mixture of soap and soda, these 
powders have little In common with each 
other. Here are some typical formulas: 

(5) Hager; In Phar, CentrolhaUe, gives 
the following 9 analyses : 

(a) The so-called English Washing 
Crystal is an impure, half effervescent 
crystallized soda, containing a large pro- 
portion of sulphate of soda and common 
salt 
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(b) Under the name of Washing Crys- 
tals, simply a filtered solution of borax 
and soda hds been introduced. 

(c) The English Patent Cleansing 
Crystal Washing Powder Is a half ef- 
florescent soda, containing about 25% of 
Glauber’s salts.^ 

(d) The Washing and Cleansing Crys- 
tals are pure crystallized soda, with 1 to 
2 % of borax. 

(e) Krimmelbeln’s Wool Washing 
Composition Is a mixture of 36 parts of 
dried soda, 10 parts of soap powder and 
10 parts of sal ammoniac. 

(f) Ward’s Wool Washer is a mixture 
of 90 parts of effloresced soda crystals 
with 10 parts of soap powder. 

(g) The Universal Washing Powder 
(Henkel’s) is a water glass containing 
soda, with a small percentage of tallow 
soap and starch powder. 

<h) Hudson’s Soap Extract is a mix- 
ture of crystallized soda and soda soap, 
containing water (soap 14.3, anhydrous 
soda 30, and water 55). 

(I) A washing powder for the finest 
white linen Is a powdery mixture of 90 
parts of effloresced soda with 10 parts of 
hyposulphite of soda and 2 parts of 
borax. 

(6) Heat soliftle sod^ glass, 5,000 
parts, and mix Intimately with calcined 
soda, 2,000 parts. The resulting hard 
mass is broken up in a pounding ma- 
chine. 

(7) Soluble soda glass, 2,500 parts j 
calcined soda, 3,500 parts ; powdered bo- 
rax, 300 parts ; powdered soap, 400 parts ; 
potato starch, 300 parts. 

(8) Powdered soda crystals, 8,000 
parts ; sodium silicate, 2 parts ,* borax, 

(9) Hard soap, 6 parts ; soda ash, 3 ' 
parts ; sodium silicate, 2 parts ; borax, 

1 part 

(10) Yellow sbap, 12 parts ; pearlash, 

3 parts; palm oil^,2 parts. 

(II) Hard 8oa|>» 4 parts ; sal soda 
(crude sodium carbonate), 3 parts; so- 
dium silicate! 2 t^ts. 

(12) Borsixlne. (a) Sodium carbo- 
nate, partially effloresced, 2 parts ; soda 
ash, 1 part 

(b) Sodium carbonate, partially ef- 
floresced, 6 parts; soda ash, 3 parts; yel- 
low soap, 1 part 

(c) Sodium carbonate, partially efflor- 
esced, 3 parts; soap bark, 1 part 

(d) Sodium carbonate, partially efflor- 
esced, borax and yellow soap, equal parts 
of eaclt 

The following directions are given in 
an article on this subject In Der Setfen- 
laortfconf: “A very good powder can be 
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made from 100 parts of crystal soda, 25 
parts of dark yellow rosin curd soap and 
5 parts of soft soap, 'ftie two latter are 
placed in a pan, along with half the soda 
(the curd soap being cut into small 
lumps), and slowly heated, with contin- 
ual crutching, until they are thoroughly 
melted, without, however, b^lnnlng to 
boil. The fire is then drawn, and the 
remaining soda crutched In until it, too, 
is melted, this being effected by the resid- 
ual crutching, until they are thoroughly 
will be fairly thick by the time the soda 
is all absorbed. After leaving a little 
longer, with occasional stirring, the con- 
tents are spread out on several thin sheets 
of iron in a cool room, to be then turned 
by the shovel at short intervals, In order 
to further cool and break down the mix- 
ture. The soap will then be in a friable 
condition, and can be rubbed through the 
sieve, the best results being ' obtained by 
passing through a coarse sieve first and 
one of finer mesh afterward. With these 
ingredients a fine yellow-colored powder 
will be obtained. White stock soap may 
also be used, and, if desired, colored with 
palm oil or the same colorings as are used 
for toilet soaps. The object of adding 
soft soap is to increase the solubility and 
I softness of the powder, but the proportion 
used should not exceed one-third of the 
hard soap, or the powder will be smeary 
and handle moist. The quality of the 
foregoing product Is good, the powder be- 
ing stable, and not liable to bali, even 
after prolonged storage ; neither does it 
wet the paper in which it is packed, nor 
swell up, and therefore the packets retain 
their appearance. In making ammonia- 
turpentine soap powder the ammonia and 
oil of turpentine are crutched Into the 
mass shortly before removing It from the 
pan, and if the powder is scented — ^for 
which purpose oil of njirbane Is mostly 
used — the perfume is added at the same 
stage." 

(13) London Soap .Powder: Yellow 
soap, 6 parts; soda crystals, 3 parts; 
pearlash, 1% parts; sulphate of soda, 1% 
parts ; palm oil, 1 part. These ingredi- 
ents are combined as well as possible 
without any water, and they are spread 
out to dry, and then grotmd into coarse 
powder. They are adapted to hard waters, 
as their excess of carbonated alkali neu- 
tralizes the lime In the water. 

(14) Pearl Soap Powder; Curd soap, 
powdered, 4 parts; sal soda (crude so- 
dium carbonate), 3 parts ; so^um sili- 
cate, 2 parts. Dried as much as possible, 
and intimately mixed. 

Wringers, To Fasten Rolls on,— 1,— . 
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Clean shaft thoroughly between the shoul- 
ders or washers, where the rubber goes 
on. 

2. — Give shaft a coat of copal varnish 
between the shoulders, and let it dry. 

3. — Give shaft a coat of varnish and 
wind shaft tightly as possible with &-ply 
jute twine at once, while varnish is green, 
and let it dry for about 6 hours. 

4. — Give shaft, over the twine, a coat 
of rubber cement, and let it dry for about 
B hours. 

5. — Give shaft, over the twine, a second 
coat of rubber cement, and let it dry for 
about 6, hours. 

6. — Remove washer on the short end 
of shaft, also the cogwheel, if the shaft 
has cogs on both ends. 

7. — See that the rubber rolls are al- 
ways longer than the space between the 
washers, where the rubber goes on, as 
they shrink or take up a little in putting 
on the shaft. 

8. -— Clean out the hole or inside roll 
with benzine, using a small brush or swab. 

d. — Put the thimble or pointer on the 
end of shaft that the washer has been 
removed from, and give shaft, over the 
twine and thimble, another coat of ce- 
ment, and stand the same upright in a 
vise. 

10. — Give the Inside or hole of roll a 
coat of cement with a small rod or stick. 

11. — Pull or force the roll on the shaft 
as quickly as possible, with a Jerk, then 
rivet the washer on with a cold chisel. 

12. — Let roll stand and get dry for 2 
or 3 days before using same. Cement for 
use should be so thick that it will run 
freely ; if it gets too thick, thin it with 
benzine or naphtha. 

Lead, To polish. 

Use Jeweler’s rouge on a chamois skin. 

Linolemn and OOdoUi. 

1. — Wash the linoleum with a mixture 
of equal parts of milk and water, wipe 
dry, and rub in the following mixture 
by means of a cloth rag: Yellow wax, 

5 parts; turpentine oil, 11 parts; var- 
nish, 5 parts. As a glazing agent, a so- 
of a little yellow wax in turpentine 
also recommended. Other polish- 
Hi^ragents are: 

^ — ^Palm oil, 1 part; paraffine, IS 
parts ; knosene, 4 parts. 

b. — ^Yellow wax, 1 part; camauba wax, 

2 pai^; turpentine oil, 10 i^rts; ben- 
zine, 5 parts. 

e — ^Rub them once In 3 months with 
boiled linseed dL Put on a very little. 
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and rub it well in with a rag, and pol- 
ish with a pl^e of old silk. 

2. — Wash with a large, soft woolen 
cloth and lukewarm or cold water ; dry 
thoroughly with a soft cloth, and after- 
ward polish with milk or a weak solu- 
tion of beeswax in spirits of turpentine. 
Never \ise a brush or hot Water or soap, 
as either will be apt to bring off the 
paint 

3. — To Renovate. — Dissolve 2H lb. of 
paraffine and 1 gal. oil of turpentine by 
the aid of a gentle heat, and apply with a 
sponge or piece of flannel, while warm. 
Let it remain on the oilcloth twenty-four 
hours ; then polish with flannel. This so- 
lution not only renovates, but preserves 
the cloth. It has been used on oilcloths 
which have been down 4 years, and they 
look as good as new. The same prepara- 
tion may also be used on painted floors. 
When rubbed with flannel It will have a 
beautiful gloss, equal to varnish. 

4. — Treatment of Newly Laid Lino- 
lewm . — The furniture should never be 
rolled or skidded about, but lifted and 
carried from place to place ; moreover, 
under the feet of heavy pieces on castors, 
small bits of linoleum should be placed. 
The proper way cleanse a Linoleum 
flooring is first to 'sweep veff the dust and 
then wipe up ^ith a damp cloth. Sev- 
eral times a year the surface should he 
well rubbed with floor wax. Care must 
be taken that the mass is well pulverized 
and free from grit. Granite linoleum 
and figured coverings are cleansed with- 
out the application of water. A floor 
covering which has been treated from the 
beginning with floor wax need only be 
wiped off dally with a dry cloth, either 
woolen or felt, and afterward rubbed well 
with a cloth well filled with the mass. 
It will improve Its appearance, too, if it 
be washed several times a year with warm 
water and a neutral soap. 

Liquors, Alkaline. 

Tiy a little ammonia or the juice of a 
lemon. If the color is destroyed, noth- 
ing can be done. 

Machinery. 

1. — Blotting paper has been found very 
efficacious in the removal of grease. 

2. — On machines greased with fat oils, 
the oil rmlnlfles upon long idleness of the 
parts, so that their running is rendered 
very hard, especially for hand power. Re- 
greasing with oil does not do mutfli good, 
and a thorough cleaning of the reslnffied 
places, bearings, eccentrics, shafts, etc., 
is necesaty. Petroleum Is known to have 
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been used for dissolving the resinlfied oils, 
but Is only useful for easily accessible, 
smooth parts, and even here with consid- 
erable diffioulty. In cases tvHere there are 
hollows, oil holes, grooves, etc., rubbing 
with petroleum is Insufficient In such 
cases a strong soda solution is recom- 
mended. Take about 10 to 15 grams of 
caustic soda or 100 grams of soda for 
each liter of water, cause the solution to 
boll, immerse the parts to be cleaned in 
this and bathe them in It for some time ; 
or, what Is still better, boil them with It 
The success will be so pronounced that 
only a rinsing and drying remains neces- 
sary to clean the machine parts. For 
small shops this mode of cleaning is 
doubtless the best 

Marble, 

Discolored. — 1, — Frequently, when mar - 
ble is exposed, as in a cemetery, where 
It is more or less sheltered by trees, it 
is disfigured by lichens and other vege- 
table growth. In many Instances this 
growth has died and become brown or 
black in color. All such discolorations 
may be readily removed by soda lye of 
moderate strength, about 5%. That 
which is rotted Is dissolved, and the re- 
mainder is soon disintegrated. The fol- 
lowing directions ai^er well : A box 
of concentrated lye. contliining about 12 
oz. of caustic soda, is dissolved in a 2-gal. 
bucket of water. Spread this over the 
stone with a small, cheap scrubbing brush 
made with vegetable fiber, preferably pro- 
vide with a handle, so as to avoid get- 
ting the lye upon the bands, the clothes 
or the shoes. After 10 minutes or more 
pour water over the stone to wash off 
most of the lye, and then rub it a little 
with the brush, using mme sand, if neces- 
sary, and the stain will be removed. Of 
course, this liquid has no effect upon the 
stone Itself, and is most easily washed 
away. So far as the wash falls upon 
the ground, it wm improve rather than 
harm any grass 6r other plants. Should 
the lye remain upon the skin, it may oc- 
casion an ugly sore. If splashed upon the 
clothh^, tlie prompt application of a so- 
lution of sal ammoniac will prevent cor- 
rosion of the goods. 

2, — If the marble Is merely worn, and 
not stained, acids should not be used. 
Wash the surface with a mixture of fine- 
ly powdered pumice stone and vinegar, 
fnd leave It for several hours ; then brush 
it hard, and wash it clean. When dry, 
rub with whiting and wash leather. 

3, — Soft soap, 4 parts j whiting, 4 
parts ; sodium bicarbonate, l part ; copper 
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j sulphate, 2 parts ; boil the whole together 
for 15 minutes. Mix thoroughly, and rub 
over the marble with a piece of flannel, 
and leave it on for 24 hours ; then wash 
it off with clean water, and polish the 
marble with a piece of flannel or an old 
piece of felt. 

soap, % lb. ; whiting, % lb. ; 
carbonate of soda, 1 oz> ; make into a 
paste, and rub over the marble; wash It 
off after 24 hours. 

5. — Sodium carbonate, 2 oSi. ; chlori- 
nated lime, 1 02 . ; water, 14 oz. Mix well, 
and apply the mixture (magma and 
liquid) to the marble with a cloth, rub- 
bing weU in, and finally rubbing diy. It 
may be necessary to repeat the opera- 
tion. 

6- — Oxgall, 1 part; saturated solution 
of sodium carbonate, 4 parts ; oil of tur- 
pentine, X part ; pipeclay, enough to form 
a paste. 

7. —Wash the marble thoroughly with 
soda and warm water to remove any 
grease, then apply oxalic add by laying 
a piece of white cotton cloth, saturated, 
upon the spots for a short time. If it 
destroys the polish, repolish with oxide 
of tin and water applied with a cloth. 
If the stains are not deep, rub the sur- 
face only with oxalic acid and water, 
upon a small piece of cloth, quickly, and 
wash to free the marble of acid. To 
give the marble a gloss, rub -with chalk 
wet with water. 

8. — Cover the soiled part with a paste 
of quicklime moistened with a strong, 
aqueous solution of sal soda for several 
houi« ; then remove the pastes wash the 
parts thoroughly, and polish, if necessary. 

9. — Pure beeswax, 10 parts ; japan gold 
size, 2 parts ; spirit of turpentine, 88 
parts. Dissolve, and apply in small quan- 
tities, by rubbing with a piece of flannel. 
If the marble to be cleaned Is white, white 
wax may be used in making the pi^para- 
tion. 

10. — Powdered pumice, 1 oz. ; prepared 
chalk, 2 oz. ; dried carbonate of soda, 1 
oz, Mix, and make into a paste with 
equal parts of water and glycerine. It Is 
uwd by rubbing a moist rag on the sur- 
face of the paste and then applying to 
the marble surface, and finally Washing 
off with soap and water. 

11. — Grease and Oil. — a. — Prepare a 
thin pulp of Spanish white, mix with 
benzine or petroleum ether, spread the 
mixture over the marble, and allow it to 
remain there, covered with a damp cloth, 
for 6 or 8 hours. If the spots are old, 
the process must be repeated several 
times. If benzine alone does not i»to- 
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duce the desired result, a little chloro- 
form should be added. To polish the 
slabs, use a mass of washed emery and 
tin putty, spread on a linen rag. 

b. — To remove oil stains, apply com- 
mon clay, saturated with benzine. If the 
grease has remained in long, . the polish 
will be Injured, but the stain will be re- 
moved. 

c. — Use a mixture of equal parts of 
whiting, sodium bicarbonate and water. 
Apply with a sponge or cloth, rub well, 
and clean off with water. This is very 
useful aroimd the fountain where cream 
has been used. 

d. — To extract oil from marble or stone, 
soft soap, 1% parts; fuller’s earth, 3 
parts ; potash, 1 Vi parts ; boiling water to 
mix. Apply to the grease spots, and let 
it remain 2 or 3 hours. 

12. — Iron Mold or . Ink Spot^. — Dissolve 
% oz. of butter of antimony and 1 oz. 
of oxalic acid in 1 pL of rain water; add 
enough flour to bring the mixture to a 
proper consistency. Lay it evenly on the 
stained part with a brush, and after it 
has remained for a few days wash it off 
and repeat the process if the stain be not 
wholly removed. 

13. — ^Boil your marble in a strong so- 
lution of caustic soda, then take out and 
rub weiL Soon all the stalls will come 

OUL 

14. — Match Stains.-— Spots from sul- 
phur and phosphorus, caused by lucifer 
matches, can be extracted from marble 
by carbon bisulphide; or take 2 parts of 
common soda, 1 part of pumice stone and 
1 part of finely powdered chalk; sift it 
through a fine sieve, and mix it with 
water ; then rub it well all over the mar- 
ble, and the stains will be removed ; then 
wash the marble over with soap and 
water, and It will be as clean as it was 
at first 

15. — Petroievm.— Soda, 2 parts; finely 
powdered pumice stone, 1 part ; finely 
powdered lime, 1 part ; made into a paste 
with water. This is rubbed on the spots, 
allowed to remain a few minutes, and 
then waited off with soap and water. 

16. — OintmerU Slabs and Greasy Mor- 
tars. — These are easl^ and thoroughly 
cleaned by rubbing with ordinary news- 
^per wrung out in hot or cold water. 

"17. — Pbiistdng. — Where the marble has 
been exposed to the weather, or has been 
more than a)mmonly damaged. It may 
be necessary to repolish It Rub it fhvt 
with shati) sand; apply a second, and 
finally a third sand, of increadng flne» 
ness, after which use tripoll or pumice. 
TIm final DoUsh Is impailed the use 
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of tin putty or putty powder. A plate 
of iron is generally used for rubbing with 
the coarse sand ; with the fine sand or 
emery a leaden plate is used and for the 
powdered pumice a piece of smooth- 
grained pumice Is employed. For the 
final polishing, coarse linen or bagging 
is used, wedged tightly into an iron plan- 
ing tool. All of these substances are 
used while a stream of water trickles over 
the surface of the stone. The putty pow- 
der referred to is a binoxide of tin, ob- 
tained by treating metallic tin with nitric 
acid, when the metal is converted into 
hydrated metastannic acid, which, when 
it is heated, becomes anhydrous. It is 
in this condition that It is known as put- 
ty powder. In practice, putty powder is 
mixed with alum, sulphur and other sub- 
stances, the mixture used being depend- 
ent upon the nature of the stone to be 
polished. 

18. — Rtist , — Muriatic acid will remove 
iron rust from a marble or porcelain 
bowl. If the bowl can be made hot, the 
stain will yield to the acid more quickly 
than when the surface Is cold. Fill the 
bowl or tub with hot water and then 
empty ; moisten the spot with the acid, 
pour boiling water over it, and it will dis- 
appear. When all the stains have been re- 
moved, rinse witE^^mmpnla and water; 
then rinse thdroughly with cold water. 
Work as quickly as possible with marble, 
as the acid is apt to dissolve it Some- 
times a stain which looks like rust but 
is not, will not yield to this treatment, 
but will disappear if rubbed with wood 
alcohol. 

19. — Soda Fountain Care . — The action 

of acids, viz., sulphuric, carbonic, citric, 
phosphoric, lactic, etc., or the fumes emit- 
ting therefrom, employed in carbonating 
and dispensing water, attacking 

marble, Is very injurious to its polish; 
the front of the apparatus, marble slabs, 
etc., exjj^sed to the spattering of soda 
water in which one or more of these acids 
are present, should be immediately rinsed 
with water and afterward rubbed quickly 
with a clean, soft cloth until perfectly 
dry. Fi^quent applications of pure olive 
oil to black or fancy marbles, rubbed 
vigorously with a soft, smooth fabric, will 
assist toward retaining their original ap- 
pea^nce. Under no c^cumstances should 
oil or soap be applied to onyx, Italian 
white, French blue or Bardlllo marbles. 
Stone of this description should be washed 
frequently with pure water and after- 
ward rubbed briskly with a dean chamo^ 
until It assumes a glossy appearance. A 
saturated solution of beeswax in turpeo* 
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tine, rubbed Into the pores of highly 
colored marble showing signs of dimness, 
and afterward removed by rubbing it 
smartly with a soft, smooth cloth, will 
restore its original luster. Light-colored 
marbles, and especially onyx, should be 
kept dry and bright by burnishing the 
surface frequently with a clean chamois. 
To prevent Belgium black marble from 
tumtng gray, It should be oiled, and 
rubbed freely at least once a week. By 
keeping the pores of marble filled with 
oil a film is formed over the surface, 
which becomes almost Impervious to the 
action of acids, eta 

20. — Stovepipe Drippings. — Cover with 
a thick layer of powdered French chalk, 
previously well moistened with benzine. 
The cover over to prevent evaporation 
of the benzine. After 5 to 6 hours the 
chalk and benzine are removed and a 
fresh layer applied, and this is contin- 
ued until the spots have disappeared. If 
the benzine is not successful, a little chlo- 
roform may be added, but no acid should 
be used, as It acts upon the marble. 

21. — White Marble.- — a.— Coat it with 
gum arable and expose to the sun. When 
it peels off, wash with water, or make 
a paste with fuller’s earth and hot water, 
cover the spots therewith, and let it dry 
on : and next dday ^^ftour off with soft 
soap. The luster can be Vestored by rub- 
bing with a dry cloth. 

b. — Oxgall, 1 OK. ; lye, 1 gill ; turpen- 
tine, tablespoohfuls ; mix, and make 
into a paste with pipeclay ; put the paste 
over the stain, and let it remain for sev- 
eral days. 

Matting. 

Wash with water in which bran has 
been boiled, or in weak salt and water ; 
dry it well with a cloth. 

To Remove Grease fro7n Matting . — 
Wet a nail brurfi In slightly salted water, 
rub on Castile soap, and scrub the place. 
Have the water - boiling. Continue to 
scrub with soap till the spot disappears. 
Wash with clean cloth, and rub dry. Al- 
ways rub lengthwise of the grain. 

Metals, (See also Brass and (Topper ; 
Iron and Steel; Nickel; Bust; Sil- 
ver; In this chapter) ^ 

X.— The preparation of polishes, sim- 
ple as It sems, is an art, and, like every 
other, irequires a certain amount of prac- 
tical experience as well as a knowledge 
of the materials entering Into the com- 
position of the polishing mixture used, 
and of their preparation for use. To 
attain a high and uniform grade of pol- 
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ish, the materials must be reduced to a 
very fine and uniform powder. One sin- 
gle grain of the material large or sharp- 
er than the rest will produce scratches 
that interfere with the finish given* the 
metal. The substances in general use are 
prepared chalk rotten stone, tripoll and 
emery. For the finest work, Jewelers' 
rouge is employed. Substances like em- 
ery are most Useful for the harder met- 
als ; they scratch too much to be used 
to any extent on gold or silver. All should 
be run through a fine sieve before being 
used. * 

I 2.‘-~Cloths, Polishing. —r-These are un- 
dyed velveteen, in the stage of manufac- 
ture known as “dressed off." They may 
be improved by soaking in a solution of 
ammonia or a saturated solution of hy- 
posulphite of soda, then dried. Polishing 
tissue was thin paper, saturated with am- 
monia solution and dried ; it is now ob- 
solete. 

3. --~Jewelers' Polishing Bor.— Refined 
tallow, 80 lb, ; sesquioxide of iron, 16 lb. ; 
oxalic acid, 1 lb. Powder the acid, mix 
with the sesquioxide, and mold with the 
tallow Into bars, like soap. The sesqui- 
oxide must be quite free from grit, or it 
may scratch valuable work. It may be 
prepared by calcining equal amounts of 
oxalic acid and iron sulphate in a cru- 
cible for about 15 minutes, with a good 
draught. 

4. ^ewelers' Rouge.-^To make sure of 
your Jewelers’ rouge being free from dust 
and grit, prepare it fresh, as follows' 
Make a solution of iron sulphate (cop- 
peras), and another of oxalic acid. Add 
the latter to the former, as long as it 
throws down a precipitate. Filter off the 
liquid, and wash the residue on the filter 
with repeated chaises of water, and dry. 
When dry, place in a suitable container, 
and heat gently. It soon ignites, and 
bums until only an impalpable powder 
is left This is the polishing material. 
The infusorial earth must be freed from 
sand, grit, etc., and reduced, by grinding, 
to a condition similar to that of the^ iron 
peroxide The rotten stone and acid must 
also be powdered. If care and attention 
be given to these details, you can scarcely 
fail to get good results. 

5. — Liquid Polish. — Someliines it is de- 
sirable to have a liquid polish for metals. 
Properly speaking, there can be no such 
thing, as the polishing process depends, 
as we have already pointed out, on the 
attrition of fine particles of some sub- 
stance a little harder than the metal The 
powders used can be, and frequently are, 
employed in a moist condition, and they 
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may be suspended in water by shaking. 
A mixture of whiting and ammonia water 
is frequently used in cleaning metals, the 
ammonia acting as a solvent of some 
k^ftls of dirt. It is best, however, to re- 
move grease, etc., before beginning the 
polishing process, and the effects of strong 
alkalies on the hands are not- pleasant. 
It is true that the acids, by their chemi- 
cal action, remove rust and dirt from 
metallic surfaces without the aid of any 
of these hard, fine powders, but they gen- 
arally remove also a portion of the met- 
als themselves each time they are applied. 
A weak solution in water of any of the 
strong mineral acids, or even of citric 
or oxalic acid, might be found useful in 
a number of instances, but could not be 
recommended for general use. 

a. — Prepared chalk, 2 parts; water of 
ammonia, 2 parts ; water, sufSclent to 
make 8 parts. The ammonia saponifies 
the grease usually present. It must be 
pointed out that the alkali present makes 
the preparation somewhat undesirable to 
handle, as it will affect the skin if al- 
lowed too free contact. 

b. — Malt vinegar, 4 gal. ; lemon juice, 1 
gal.; paraffine oil, 1 gal; kieselguhr, 7 
lb. ; powdered bath brick, 3 lb, ; oil of 
lemon, 2 oz. Well mix. 

c. — Kieselguhr, 56 lb, ; paraffine oil, 3 
gal.; alcohol, 1^4 gal.; camphorated 
spirit, H gal. ; turpentine oil, % gal. ; li- 
quid ammonia fort, 3 pt. Pour the am- 
monia into the oil. alcohol and turpentine, 
add the camphorated spirit, and mix with 
the kieselguhr. To prevent setting, keep 
well agitated during filUng. The color may 
be turned red by usii^ a little sesguioxlde 
of iron and less kieselguhr. APPly 

a cloth, and, when dry, use another clean 
cloth, or a brush. 

d. — Precipitated chalk, 30 parts; am- 
monia water, 30 parts ; alcohol, 46 parts ; 
water, 200 parts. For polishing silver 
and other metals. 

e. — Dried sodium carbonate, 1 part ; 
soap, 4 parts ; flour of emery, 25 parts ; 
water, wough to make a paste. 

f. — Prepared chalk, -8 oz. ; oil of tur- 
pentine, 2 os. ; alcohol, 1 oz. : water of 
ammonia, 2 dr. 

.—Peroxide of iron (Jewelers* rouge) 
parts ; rotten stone, 20 parts ; Infuso- 
rial earth, 20 parts ; oxalic arid, 1 part ; 
pahn oil, sufficient ; vaseline, sufficient ; oil 
of mlrtiane, sufficient to jjerfume. Pulver- 
ize, and mix, so proportioning the palm 
oil and vaseline that you have a liquid 
suffictenUy ‘*t!^k’* to hold the powders 
in suspenidiMC' 

h.— (1) A mixture of equal 
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parts of sperm oil, paraffine ril and naph- 
tha is said to make a good cleaner for 
metals, and is a lubricant as well. 

(2) Venice tripoli, 1 lb. ; Spanish 
whitting, 1 lb. ; powdered pumice, 8 oz. ; 
kerosene, 3 oz. ; crude oleic acid, 3 oz. ; 
crude petroleum jelly to make a paste. 
Naphtha might be used in place of the 
kerosene. When naphtha or benzine is 
used there is always more or less dan- 
ger from fire. They evaporate rapidly 
on exposure to the air, a^d unless the 
polish containing them Is used at once, 
or is kept in a tightly closed container, 
they will probably be entirely lost, 

i. — Star Metal Polish. — Powdered trip- 
oll, 3 oz. ; tartaric arid, 1 dr. ; powdered 
pumice, ^ oz. ; gasoline, 14 fl.oz. Shake 
well, and apply with a woolen cloth until 
the dirt is removed ; then polish With 
chamois. 

j. — Tripoli, 9 kgm. ; Infusorial earth, 9 
kgm. ; Japanese wax, 5 kgm. ; olein, 12 
kgm. ; benzine, 90 kgm. 

k. — FulmenoL — Chalk, 100 kgm. ; olein, 
64 kgm. ; ammonia water, 38 kgm. ; alco- 
hol, denatured, 49 kgm. ; benzine, 49 kgm. 

l . — Rotten stone, 10 av.oz. ; paraffine, 
8 av.oz.; kerosene (coal oil), 16 fl.oz. ; 
oil of mirbane, enough to perfume. Melt 
the paraffine, inco rpo rate the rotten stone, 
add the kerosene fina th% oil of mirbane 
when cold- * 

m. — Oxalic acid, % av.oz. ; rotten stone, 
10 av.oz. ; kerosene (coal oil), 30 fl.oz. ; 
paraffine, 2 av.oz. Pulverize the oxalic 
acid, and mix it with the rotten stone; 
melt the paraffine, add to it the kerosene, 
and incorporate the powder ; when cool, 
add oil of mirbane or lavender, to per- 
fume. 

n. — Pumice, 2 av.oz. ; rotten stone, 2 
av.oz. ; iron carbonate, 2 av.oz. ; paraffine, 
2 av.oz. ; gasoline, 16 fl.oz. Mix the pum- 
ice, rotten stone and iron ; pass through 
a fine sieve to remove all grit; melt the 
paraffine, and pour into the gasoline ; to 
this solution now add the powder, with 
shaking, to thoroughly incorporate the 
same. 

0 . — Levigated rotten stone, 2 oz. ; iron 
subcarbonate, 6 oz. ; oil of .mirbane, 
enough to flavor ; oleic acid or cotton-seed 
oil, sufficient to bring the mixture to the 
right consistency. 

p. — Rotten stone, 8 oz. ; oxalic acid. 2 
oz. ; cotton-seed oil, 3 oz. ; benzine, enough 
to bring the mixture to the consistency de- 
sired. 

q. — Bohemian tripoli powder, 1 lb. : 
Spanish whiting, 1 lb. ; commercial red 
oxide of iron, % Ib, ; common petrollne, 

burning oil, 1 oz. ; glycerine, q. s. ; water. 
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q. s. ; oil of citronella, hi oz. Thoroughly 
mix the powders, then add the petroline, 
etc. 

r.— Meyer’s Putz Cream. — Oleine, 
white, 10 kgm. ; stearine, 5 kgm. ; kiesel- 
guhr, extra white, elutriated, 20 kgm, ; 
turpentine oil, 20 kgm. ; benzine or petro- 
leum (high boiling), 25 kgm. ; spirit, 
96%, 5 kgm. ; spirit of • sal ammoniac, 
0,960 sp. gr., 6 kgm. ; water, 5 kgm. All 
polishing agents may be perfumed with 
mirbane oil, amylacetate, ordinary lav- 
ender oil or safrol. 

0. — Pastes aTvd Pomades. — a. — Melt 5 
lb. of lard or yellow vaseline, and mix 
with 1 lb. of ane rouge. 

b. — Melt together 2 lb. of palm oil and 
2 lb. of vaseline, and stir in 1 lb. of rouge, 
% lb. of tripoli and 1 oz, of oxalic acid. 

c. — Buff Color.— Petroleum jelly, 42 
lb. ; refined paraffine wax, 14 lb. ; pow- 
dered bath brick, 14 lb. ; powdered pine- 
clay, 14 lb. ; powdered pumice, 2 lb. ; yel- 
low ocher, 2 lb. ; oleic add, 1 lb. ; oil of 
cassia, 3 oz. Melt the wax and jelly, 
stir in the others, and grind as before. 

d. — Putz Pomades. — The J oumal der 
Goldschmiedefcjimte gives the first 3 for- 
mulae following for polishing pomades : 

(1) Anhydrous s^ium carbonate, 5 
parts ; tallow soa^20 parts ; levigated 
emery, 100 ports : wJiter. lOO parts. Mix, 
put on the water bath,"* and heat, under 
constant agitation, until a smooth, homo- 
geneous paste has been obtained. 

(2) Jewelers" rouge, 1 part; petrola- 
tum. 1 part ; oil of mirbane, q. s, to per- 
fume. Mix Intimately. 

(3) Oil of turpentine, 1 part; levi- 
gated emery, finest, 1 part ; Jewelers’ 
rouge, 2 parts; petrolatum, 2 parts; oil 
of mirbane, q. s. Kub up together to a 
homogeneous pomade. 

(4) Rotten stone, 1 part; iron subcar- 
bonate, 3 parts ; lard oil, enough. 

(6) Iron oxide, 10 parts ; pumice stone, 
32 parts; oleic acid, enough. 

(6) Soap, cut fine, 16 parts ; precipi- 
tated chalk, 2 parts; Jewelers' rouge, 1 
part; cream of tartar, 1 part; water, 
enough. Dissolve the soap In the small- 
est quantity of water over a water bath ; 
add the other Ingredients to the solution 
while still hot. stirring all the time, to 
make sure of complete homogeneity ; pour 
the mass into a box with shallow sides, 
and afterward cut into cubes. 

(7) Petrolatum, 42 parts; refined par- 
affine, 14 parts ; powdered bath brick 14 
parts ; powdered pipeclay, 14 parts ; pow- 
dered pumice, 2 ^rts ; oleic acid, 1 part 

(8) Dried sodium carbonate, 6 parts ; 
soap, 20 parts; levigated emery, 100 
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parts ; water, 100 parts. Mix, put on a 
water bath, and heat, under constant agi- 
tation, until a smooth, homogeneous x>aate 
has been obtained. 

(9) Emery floiir, 50 parts ; Jewelers’ 
rouge, 50 parts ; mutton suet, 40 parts ; 
oleic acid, 40 parts. Melt the suet and 
oleic acid together over a water bath, and 
when thoroughly mixed remove from the 
fire ; when cooled, but still soft, add the 
powders, and rub until they are evenly 
distributed throughout the mass. 

(10) Ferric oxide, 8 oz. ; paraffine, 2 
oz. ; lubricating oil, 6 oz. ; oleic acid, 1 
oz. Melt the paraffine with the lubri- 
cating oil and mix with the ferric oxide, 
previously well levigated ; then add the 
oleic acid. 

(11) Mix equal parts of jewelers' 
rouge and petrolatum. 

(12) Stearine, 8 to 9 parts; mqtton 
suet, 32 to 38 parts ; neatsfoot oil, 2 to 
2.5 parts ; jewelers’ rouge, finest levigated, 
20 parts ; levigated calcium carbonate, 40 
to 60 parts. Melt the suet, stearine and 
oil together. 

(13) Quartz sand, powdered and levi- 
gated, 20 parts ; jewelers’ rouge, finest 
levigated, 30 parts ; vaseline, 50 parts. 
Mix. Instead of quartz sand, levigated 
infusorial earth may be used. 

e.— Dehydrated soda, 5 parts ; curd 
soap, 20 parts ; emery flour, 100 parts. 
To be stirred together in a water bath, 
with 100 parts of water, until of soft 
consistency. 

Turpentine, 1 part; emery flour, 1 
part ) Paris red, 2 parts ; vaseline, 2 parts. 
Mix well, and perfume. 

g. — Stearine, 8 to 9 parts ; mutton suet, 
32 to 38 parts ; stearine oil, 3 to 2.5 parts. 
Melt together, and mix with Vienna chalk, 
in fine powder, 48 to 60 parts ; Paris red, 
20 parts. 

h. — Red Polishing Paste, Acid.— Rotten 
stone, 30 lb. ; bath brick, powder, 28 lb. ; 
red ocher, 26 lb. ; emery flour, 14 lb. ; 
crocus martis, 14 lb. ; oxalic acid, 10% 
lb. ; petroleum jelly, 50 lb. ; mineral oil, 
1 % gal. ; citronella oil, 6 oz. Powder the 
oxalic acid, and mix with the earthy mat- 
ters by running through sieves ; then 
grind up with the greases. Some bases 
absorb more oil than others, and if the 
paste is rather stiff add more oil or jelly. 
The correct consistency for metal paste 
should be that of butter in winter. If 
softer, it will ooze out during the hot 
weather, but will not become so soft as 
butter does, as the earthy matters keep 
in the grease to a large extent 

1.— Red Polished Paste, Without Add, 
—A. C. p«x)xide (sesquioxide of iron), 
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40 lb. ; Venetian red. dry, 36 lb. ; palm 
oil, 20 lb. ; petroleum jelly, 20 lb. ; min- 
eral lubricating oil, H gal. ; mirbane oil, 
4 oz. Melt the palm oil, mineral oil and 
jelly ; stir in the peroxide and red, add 
scent, then grind. Some pastes are not 
ground, but simply mixed together, caus- 
ing them to sweat when tinned ; more- 
over, they do not look so well as those 
put through the mill. 

j. — Sharp Polishes, — ^The following may 
be used on dirty brasses, copper articles, 
etc. : (1) Quartz sand, powdered and 
levigated, 20 parts ; Paris red, 30 parts ; 
vaseline, 50 parts. Mix intimately and 
make a pomade. <2) Emery flour, finest 
levigated, 60 parts ; Paris red, 50 parts ; 
mutton suet, 40 parts ; oleic acid, 40 
parts. Mix. 

k. — White Paste. — (1) Tallow, 36 Ib. ; 
white mineral Jelly, 20 lb. ; non-gritty 
chalk, 30 lb. ; levigated flint, 4 lb. ; pow- 
dered pumice, 3 lb. ; oxalic acid, 2% lb. 
Melt the tallow and jelly, powder the acid, 
mix well with the pumice, flint and chalk ; 
mix all. and grind. 

(2) White petroleum jelly, 90 lb. ; 
kieselguhr, 30 lb, ; refined paraffine wax, 
10 lb. ; refined chalk or whiting, 10 lb. ; 
soda hyposulphite, 8 lb. Melt wax and 
jelly, stir in others, and grind. It is an 
undecided point as to whether a scented 
paste is belter than one without per- 
fume. The latter is added merely to hide 
the nasty smell of some of the greases 
used, and It is not very nice to have 
spoons, etc., smelling, even tasting, of mir- 
bane, so perhaps citronella is best for 
this purpose. It is likely to be more pure. 
The does of scent Is usually at the rate 
of 4 oz. to the cwL 

7. — P<nvd€r8. — a. — Kieselguhr, 80 parts ; 
tin oxide, 30 parts ; pipeclay, 30 parts ; 
tartaric add. 3 parts. 

b. — ^Kieselguhr, 28 parts; pipeclay, 10 
parts ; sodium hyposulphite, 3 parts ; fer- 
ric oxide, 2 parts. 

c. — Chalk, 10 av.oz. ; white bole, 4 
av.oz. ; lead carbonate, 5 av.oz. ; magne- 
sium carbonate, 1 av.oz. ; iron oxide, 1 
av.oz. This mixture is best adapted to 
brass and copper. 

d. — Calcined magnesia, 8 av.oz. ; jew- 
elers' rouge, 8 av.oz. This mixture is 
re^mmended for polishing gold ; it should 
be used dry. 

e. — ^Magnesium carbonate, 4 av.oz. ; 
chalk, 4 av.oz. ; jeweldrs* rouge, 7 av.oz. 

f. — ^Palffl olh 16 av.oz. ; petrolatum, 16 
av.oz. ; jewelers’ rouge, 8 av.oz. ; tripbli, 
7 av.oz. ; oxalic acid, 160 gr. 

g. ^Uard Mets^-^etence, Arts and 
Naturie gives the following : Infusorial 
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earth, 80 parts ; tin oxide, 30 parts ; pipe- 
clay, , 30 parts ; tartaric acid, 3 parts. 
Powder and mix. 

h. — Kieselguhr, 28 parts ; pipeclay, 10 
parts ; sodium hyposulphite, 3 parts ; fer- 
ric oxide, 2 parts. 

i. — Kieselguhr, 42 lb. ; putty powder, 14 
lb. ; pipeclay, 14 lb. ; tartaric acid, IH 
lb. Powder the acid, mix well with the 
others. This is styled “free from mer- 
cury, poisonous mineral acids, alkalies, or 
grit” It may be tinted wiUi 12 oz. of 
oxide of iron. If desired. 

j. — Kieselguhr, 28 lb. ; powdered pipe- 
clay, 10% lb. ; flake white, 7 lb. ; soda 
hyi>osuIphlte, 3 lb. ; iron oxide, 2 lb.. Fine- 
ly powder, and mix well. 

k. — Carbonate magnesia, 5 lb. ; calcium 
carbonate, 5 lb. ; ferric oxide, 8% lb. ; mix 
thoroughly. 

L — (Carbonate of magnesia, 5 lb. ; elu- 
triated colcothar, 6 oz. 7 dr. 

m. — A very useful polishing powder for 
metals and glass is made of very finely 
ground glass mixed with a small propor- 
tion of dried soda ash. 

8. — Preserving the Polish on Bright 
Surfaces. — a. — Take 2% oz. of rosin and 
from 15 to 20 oz. of lard; hielt slowly 
together, stirring until cool. The mix- 
ture is used when semi-fluid. It may be 
thinned by coal oil^Jr b^zine. Put on 
a bright surface,* even thinly, it wlH pre- 
serve the polish, and It can be readily 
rubbed off. 

b. — Gutta percha, 8 lb. ; mutton suet, 
16 lb. ; beef suet, 24 lb, ; neatsfoot oil, 
1 % gaL ; rape oil, % gal. Melt and dis- 
solve thoroughly ; color with a little rose 
pink ; add oil of thyme or other perfume. 
When roid, rub on the surface of bright 
steel, Iron, brass, or other metal requir- 
ing protection from rust 

Q.-^oaps. — a. — ^Liquid curd soap, 20 to 
25 lb., intimately mixed with about 30 
Ib. of fine chalk and % lb. of Venetian 
red. 

b. — Liquid coooanut-oil soap, 26 lb., 
mixed with 12 lb. of tripoli and 1 lb. each 
of alum, tartaric add and white lead. 

c, — Melted coGoanut oil, 26 lb., saponi- 
fied with 12 lb. of soda lye of 38 to 40“ 
B., after which 3 lb. of rouge, 3 lb. of 
water and 2 oz, of ammonia are crutched 
in* 

A— -Powdered pipeclay, 112 lb. ; uUow 
soap, 16 lb. ; tar^c acid, 1% lb. Grind 
until pasty; afterward press Into blocks 
by the macMne. 

e. — ^Levigated flint, 60 lb. ; whiting, 52 
Ib. ; tallow, 20 lb. ; caustic soda, 5 lb. ; 
water, 2 Die»o1ve the soda in the 
water and add to the tallow; vdien sa- 
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ponified, stir In the others, pressing as 
before. 

f. — Saponified cocoanut oil, 56 lb. ; 
kieselguhf, 12 lb. ; alum, 5% lb. ; flake 
white, 5% lb. ; tartaric acid, 1% lb. Make 
as before, 

g. — Tallow soap, 98 lb. ; liquid glycer- 
ine soap, 14 lb. ; whiting, 18 lb. ; levigated 
flint, H lb, ; powdered pipeclay, 14 lb. 

h. — Stir Into 37% lb. of liquid cocoa- 
nut-dll soap 3 lb. of tripoll and 1% Ih. 
each of alum, tartaric acid and white 
lead. 

I. — Cocoanut oil, 40 lb., stirred into 20 
lb. of lye of 38 to 40°. "l^^en the mix- 
ture is bright add 5 lb! of colcothar mixed 
with 5 lb, of water. Put In finally 2 oz. 
1 dr. of spirit of sal ammoniac. 

j, — Shave finely 11 lb. of cocoanut soap, 
add some water, and melt ; add 13 oz. 2 
dr. of chalk, 6 oz. 4 dr. each of alum, 
tartaric acid and white lead ; stir vig- 
orously. 

k, — Hard Polishing Soap.— Cocoanut 
oil, 10 lb. ; solution of soda 23°, enough ; 
trlpoll powder, 2 lb. ; alum, 1 lb. ; cream 
of tartar, 1 lb. ; whiting, 1 Ib, Set the 
oil with a sufficient quantity of the soda 
solution, and boil the mixture until it is 
ready to form jelly. When this soap has 
sufficiently solidifie^stlr in the other in- 
gredients, all ‘•previously reduced to the 
finest powder, and Intimately mixed. Pour 
the mixture Into suitable molds and allow, 
it to harden. 

l, — Pink Tablets, — XX pale soap, 112 
Ib. ; powdered pipeclay, 40 lb, ; soda hy- 
posulphite, 6 lb. ; rose pink, 4 lb. Grind 
and press as before. Another way of col- 
oring is to add a little peroxide of iron, 
or make a solution of aniline in water. 
The rose pink should be pure wood color ; 
if the color has been given to it by ani- 
lines, these may fade or change. 

ra. — Soft Polishing Soap. — Colcothar, 8 
oz. ; ammonium carbonate, 5% oz. ; cocoa 
soap, 6% lb. ; water enough. Wash the 
colcothar (which is the dark-red Iron per- 
oxide known to painters as Indian red) 
6 or 8 times in water, and dry It. Dis- 
solve the soap In sufficient water to make 
a viscid liquid. Reduce the ammonium 
carbonate to a fine powder and rub It and 
the colcothar into a paste with a little 
water. Gradually add the soap solution, 
stirrbig constantly. Keep the product In 
stone Jars, well covered. 

10 . — Tvbe Polish. — A new form of pol- 
isher Is put up In cylindrical cardboard 
“push-up^’ cases, like coametique. These 
tubes are quite Inexpensive, and they 
Would have only to be filled with the 
composition and labeled, when they 
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would be ready for sale. Tallow, 10 lb. ; 
lard, 10 lb. ; Japan wax, 10 lb. ; iron ox- 
ide, 8 lb. ; soda hyposulphite, 1 lb. Melt 
the first three and stir in the other two, 
mixed together beforehand. This is of a 
red color. 

Mildew. (See also Lace). 

1. — Hypochlorite of alumina is said to 
be one of the best remedies. Moisten 
with water, rub well into the cloth, cois- 
ten again with dilute sulphuric acid (1 
to 20), and after half an hour rinse thor- 
oughly in soft water and then in water 
containing about 1 oz. to the gallon of 
sulphite or hyposulphite of soda. A stiff 
brush may be advantageously employed In 
applying the hypochlorite. 

2. — Cotton Goods. — a. — If the goods 
are colored, soak for 24 hours or more 
in sour milk or buttermilk, then rinse 
in water, and wash in strong soapsuds. 
If the goods are white, moisten the spots 
repeatedly with Javelle water diluted 
with volumes of water ; rinse well, then 
wash in strong soapsuds, not too hot 

b. — Well mix together 1 spoonful of 
table salt 2 spoonfuls of soft soap, 2 
spoonfuls of powdered starch, and the 
juice of a lemon. Lay this mixture on 
both sides of the stain with a painter’s 
brush, and then lay the article on the 
grass, day and night until the stain dis- 
appears. 

3. — Linen. — a. — Take soap, and rub It 
well ; then scrape some fine chalk, and rub 
that also in the linen ; lay it on the grass ; 
as it dries, wet it a little, and the stain 
will come out at once. 

b. — Two tablespoonfuls of soft soap and 
the juice of a lemon. Lay It on the spots 
with a brush, on. both sides of the linen. 
Let it lie a day or two till the stains 
disappear. 

c. — Wash clean, and take every particle 
of soap off ; then put the linen into a 
galvanized bath or tub full of clean cold 
water ; procure a little chloride of lime, 
and tie it up In a muslin bag or piece 
of muslin, dissolve the lime in lukewarm 
water by squeezing the bag, then pour 
the water among the clothes. Stir, and 
leave them for 24 hours, but do not put 
too much lime in, or you will rot the 
clothes ; then well rinse in clean, cold 
water. 

4. — Prevention. — Housekeepers are 
often greatly troubled and perplexed by 
mildew from damp closets and frdm rust 
By putting an earthen bowl or deep plate, 
full of quicklime, into the closet, the lime 
vriil absorb the dampness and also sweeten 
and disinfect the place. Rats, mice, And 
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many bugs that are apt to congregate in 
damp places have a dislike to lime. As 
often as the lime becomes slaked throw 
it on the compost heap, if in the country, 
or into the ash barrel, if in the city. 

5 , — Silk . — Get a piece of flannel, dip 
it into whisky, and well rub the place 
marked ; then iron on the wrong side, 
taking care to put a piece of damp cot 
ton cloth between the iron and the silk, 
and iron on the cotton cloth, which will 
prevent the silk as^ming a shiny, glazed 
appearance. 

NickeL 

— To clean nlckelplated objects, dip 
them for a second or two In a 2% solution 
of sulphuric acid, rinse in nmning water, 
imd finally with a mixture, in equal 
parts, of distilled water and alcohol. Dry 
in sawdust. 

2— Poiteh.-^— Ordinary rouge is used 
by nickelplaters as a polish. 

b. — Another preparation, said to be an 
excellent one, is made by mixing % oz. 
of quicksilver and 2 ox. of chalk. To 
use, add a small quantity of alcohol, and 
polish with a chamois skin. These pol- 
ishes do not restore the plating, however, 
and if the nickeling be Mfom off, the only 
thing to do is to have the articles re- 
plated. 

c. — ^ITse chalk mixed with tallow. 

— Equal parts of precipitated iron 
carbonate and prepared chalk, or take 
quicksilver with chalk, % oz., and pre- 
pared chalk, 2 oz., and mix them. When 
used, add a small quantity of alcohol, and 
rub with chamois leather. 

e^Rouge with a little fresh lard or 
lard oil, on a wash leather or piece of 
buckskin. Rub the blight parts, using 
as little of the rouge and oil as possible ; 
wipe off with a clean rag slightly oiled. 
Repeat the wiping every day, and polish- 
ing as <rften as necessary. 

3. — -Rust, ProtectUm. — In putting away 
a bicycle for the winter, every part should 
be thoroughly cleaned from dirt, the run- 
ning parts duly oiled, and the bright parts 
wiped with a mixture of vaseline and 
paraflBne (2 parts of vaseline to Vt part of 
paraffine), to which add Vi Pt. finely 
ground quicklime by heating and stirring ; 
aRply warm, by wiping all the nickel 
parts, and wrapping them in paper which 
has been coated <hi one side by the mix- 
ture; very thin, which will ke^ off rust 
and itompneiML The japanned parts and 
should ^ao be nU^]^ covered with 
u^i 4 [>pliig paper to teep off ihut, whldi 
injiurfee the japan by long contact 

cover the 
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objects with grease, and In 3 or 4 days 
rub them with a rag soaked In ammonia. 
This will dissolve the nist vrithout at- 
tacking the nickel. If the rdst resists 
this treatment, apply a little chlorhydrlc 
acid, and Immediately afterward rub with 
a cloth, so that the nickeling may not be 
affected. Then wash, dry well, and 
polish. 

Nitric Add Stains. « 

These yellow stains can be removed 
either from the skin or from blown or 
black woo^ garments by moistening the 
spots for a while with pendanganate of 
potash and rinsing with water. A brown- 
ish stain of manganese remains, which 
may be removed from the skin by wash- 
ing with an aqueous solution of sulphur- 
ous acid. If the spots are old, they can- 
not be entirely removed. 

OU Stains. 

Immerse the goods in a soap bath, 
which should be kept at nearly a boiling 
temperature. If the stains are fresh, 
smear them with tallow or lard, and after- 
ward rub the goods with soap in cold 
water. Benzine or turpentine Ig also 
sometimes successfully used in removing 
oil stains. 

Oils and Fats, ^leach(ng^ 

1. — Many plans of decolorizing oils are 
. in vogue : Exposure to sunlight in large 
white glass bottles ; the oil soon becomes 
colorless, but acquires an almost rancid 
flavor. 

2. — Agitation, with 2% of a solution 
of permanganate of potash, bleaches ef- 
fectually, but also leaves a bad flavor. 

3. — The oil Is first agitated with water 
containing gum, and to the emulsion thus 
formed is added coarsely crushed wood 
charcoal ; the whole is then slowly 
warmed to a degree not reaching 212® 
F. (100* C.), and when odd the oil is 
dissolved out by ether or petroleum spirit, 
and the latter is recovered by dlstilla- 
Uon ; the result Is good. 

Opals, To Restore the Polish. 

By rubbing with oxide of Un or putty 
powder on a piece of chamois skin, wet ; 
finliA with refined chalk, also on chamois 
skin, wet, then wash the opal with a soft 
brush and v^ter. With a little care this 
may be done without taking it from the 
setting. 

Paint. 

1.-— Brushes and Vessels. — a. — The 
cloning of the brushes and vessels in 
wld<^ the yanUsb or oil paint has dried 
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is usually dona by boiling with a soda 
solution. This frequently spoils the 
brushes or cracks the vessels. If of glass ; 
besides, tHe process is rather slow and 
dirty. A much more suitable remedy is 
amyl acetate, which is a liquid with a 
pleasant odor of fruit drops, used main- 
ly for dissolving and cementing celluioid. 

If amyl acetate is poured over a resini- 
fied oil-paint brush, the varnish dissolves 
almost immediately, and though ever so 
hard and dry, the brush is again rendered 
serviceable at once. If necessary, the 
process Is repeated For cleaning vessels 
shake the liquid about in them, which 
softens the paint so that It can be readily 
removed with paper. In this manner 
much labor can be saved. The amyl ace- 
tate can be easily removed from the 
brushes, etc., by alcohol, oU of turpen- 
tine or varnish. Most agents for remov- 
ing varnish and oil from paint coatings 
owe their efficacy to the presence of caus- 
tic alkalies. But since the latter exer- 
cise a destructive action upon bodies of 
organic origin, the preparations contain- 
ing caustic alkalies can only be employed 
to a limited extent, and with the greatest 
care. They do not only have a decom- 
posing influence upon the wood fiber, but 
their use is a]|go quHe dangerous, owing 
to their strong caustic •effect upon the 
human skin. It has been found that the 
unpleasant by-effects of the caustic alkali 
can be completely obviated, while the dis- 
solving power for the dry varnish and 
oil-paint layer is yet materially increased, 
if a miiveral oil is emulsified la the solu- 
tion of the caustic alkalies. In order to 
maintain the oil lastingly in emulsion, the 
easily mobile mass is mixed with a suffi- 
cient quantity of an indifferent body, 
such as brlckdust, powdered pumice 
stone, sawdust, etc; thus a form highly 
suitable for appUcatlon, as that of a 
paste, is obtahied. Thte paste constitutes 
a very efficacious and durable paint re- 
mover, which may be applied moist on 
any surface, and exercises no delet^ious 
action upon the fibers of the wood and 
the human skin. For producing the new 
paint remover proceed as follows; Dis- 
solve 20 kgm. of cftustic soda (98%) in 
100 1. of water, mix the solution with 
20 kgm. of mineral oil, and stir, in » ket- 
tle provided with a mechanical stlrr^ 
until the emulflkm is cmnplete. Now add 
with atin’lng, 20 kgm. sawdust, and 
pan. the whole through a paint mill to 
obtain a uniform intermixture. 

b.— Whea a paint brush is stiff and 
bard through dryinfif teith paint on it, put 
some turpentine In a shallow dish and 
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set on fire. Let it bum for a minute, un- 
til hot, then smother the flames and work 
the pencil in the fingers, dipping it fre- 
quently into the hot spirits, Rinse all 
paint brushes, pencils, etc., tn turpentine, 
grease with a mixture of sweet oU and 
tallow, to prevent them from drying hard, 
and put them away in a close box. 

c. — To soften brushes that have be- 
come hard, soak them 24 hours in raw 
linseed oil and rinse them out In hot tur- 
pentine, repeating the process till clean ; 
or wash them in hot soda and water and 
soft soap. 

2.— -Clothing : Paint, Varnish and Rosin 
Stains. — a. — For white or colored cotton 
and woolen goods, oil of turpentine or 
benzine, followed by soapsuds. For silk, 
benzine, ether, soap ; hard rubbing is to 
be avoided. For all kinds of fabrics 
chloroform is best, but must be carefully 
used. 

b. — Stains of paint or varnish, after be- 
ing softened with olive oil or fresh but- 
ter, may generally be removed by the 
same means as ordinary grease si>ots. 

c. — Saturate the spots with a solution 
of equal parts of turpentine and spirits 
of ammonia ; wash out with strong soap- 
suds. 

d. — ^Paint stains that are dry and old 
may be removed from cotton or woolen 
goods with chloroform. First cover the 
spot with olive oil or butter. 

e. — Professor Snellai recommends an 
emulsion of 2 parts of ammonia with i 
part of turpentine ; moisten a rag with 
the solution and rub the spot well 

3 , — Dissolving and Removing Coatings 
of Paint, Varnish and Lacquer. — a.— A 
firm of English manufacturers have dis- 
cover^ that certain vegetable fatty adds 
have .;the properly of softening and re- 
moving hardened paints and varni^, re- 
ports the Chemist and Druggist, and that 
this property is greatly increased in co- 
operation with the solvent properties of 
already well-known solvents. It is mixed 
in various ways : Arachic acid, 18 parts ; 
benzine, 42 parts; methyl alcohol, 40 
parts. 

b. — Palmitic acid (vegetable), 25 parts ; 
benaine, 35 parts; amyl aceate, 40 parts. 
The solutions are applied with a brush in 
the ordinary way. 

c. — -Scraping or burning p^t off Is ex- 
tremely laborious and too slow for gen- 
eral purpo^ A more Uiorough and ex- 
peditious way is by chMnltal process, 
u^ng for that purpewe a solution of soda 
and quicklime in equal pnmortioaa. The 
solution may be made as ftfllows: The 
soda is diasbited in water, the time ia 
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then added, and the solution is applied 
with a bru^ to the old paint A few mo- 
ments are sufficient to remove the coats 
of paint which may be washed off with 
hot water. The oldest paint may be re* 
moved by a paste of the soda and quick- 
lime. The wood should be afterward 
washed with vinegar or an acid solution 
before repainting, to remove all traces of 
the alkali. 

d. — Wet the place with naphtha, re- 
peating as often as is required ; but fre- 
quently, one application will dissolve the 
paint. As soon as it is softened, rub the 
surface clean. (Chloroform, mlx^ with a 
small quantity of spirit ammonia, com- 
posed of strong ammoniac, has been em- 
ployed very succe^ully to remove the 
stains of dry paint from wood, silk, and 
other substances. 

e. . — Acetone, 3 oz.;; fusel oil, 3 oz. ; 
wood alcohol, 6 oz. ; gasoline, 4 oz. ; car- 
bon bisulphide, 2 oz. Mix. 

f. — Caustic soda (98%), 1 lb. ; starch, 

2 oz. ; china clay, 2 oz. ; warm water, 2 
lb. ; cold water, 2 lb. Dissolve the soda 
in the warm water, and stir the starch 
and clay well together, adding the cold 
water, a little at a time, until all is used 
When the soda solution ^ts 0 )ld add it 
to the other mixture and stir to a smooth 
paste. This is used by applying to the 
paint and allowing It to remain for a 
few minutes, when paste and paint may 
be removed with a scraper or old brush. 
The wood should then be washed with 
clean water, and if that does not remove 
the soapy feel (or taste), another wash- 
ing with water and vinegar should be 
given, 

g. — A Eberaon in Aevue des ProdUs 
Chimiqves, gives the following process for 
the complete removal, without injury to 
the surface to which they are applied, of 
old, hard paint, varnish, etc.: Hake a 
mixture of alcohol, 55 parts; benzol, 20 
parts ; carbon bisulphide, 25 parts ; wax, 

5 parts. This makes a stici^ mass, that 
is applied to the surface of the paint or 
vacmi^ and soon softens the latter In 
such a manner that It may be scratched or 
scraped off. The amount of wax em- 
ploy^ depends on the desired consist- I 
ency of the mixture* jmd is added only | 
to prevent the toorll^ evaporation of 
the carbon and benzoL The 

alcohol may ^fi^lanted 1^ 30 pans 
of wood spti^P^^feiyl alcohol) and 25 
parts of acmH/ The wax is first dis- 
solved In a Wfbire of the carbon bisul- 
phide, bemil acetone, and the aloolu)l 
Is addsd UkB sohithm. A similar mode 
of procf|pi||^ ^ould be followed In the 
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first instance, dissolving' the wax In the 
benzol and carbon bisulphide, and adding 
the alcx>hol afterward. Instead of wax, 
paraffine or ceresine may be employed as 
a preventive of evaporation, liie opera- 
tion of softening is accelerated by the ad- 
dition of oil or fats. 

4.— Woodworfc, Walls, etc, — a. — To 

clean paint, provide a plate with some of 
the best whiting to be had ; have ready 
some clean warm water and a piece of 
flannel, which dip into Ute water and 
squeeze nearly dry; then take as much 
; whiting as will adhere to It, and apply it 
I to the painted surface, when a little rub- 
bing will instantly remove any dirt or 
grease. After which wash the part well 
with clean water, rubbing it dry with a 
soft chamois. Paint thus cleaned looks 
as well as when, first laid on, without any 
injury to the most delicate colors. It is 
far better than using soap, and does not 
require more than half the time and labor. 

b. — To clean paint, take 1 oz. of pul- 
verized borax, 1 lb., small pieces, of best 
brown soap, and 3 qt of water; let sim- 
mer till the soap is dissolved, stirring 
frequently. Do not let it boll. Use with 
a piece of old flannel, and rinse off as 
soon as the paint Is clean. This mixture 
is also good for waaHTng qjpthes. 

c. — Dissolve % oz. of glue and a bit of 
soft soap the size of a walnut In about 
3 pt of warm water, and with a well- 
worn whitewash brush well krub the 
work, but not sufficient to get off the 
paint, and rinse with plenty of cold, 
clean water, using a wash leather; let 
dry itself. Work done in this manner 
will often look equal to new. 

d. — First take off alt the dust with a 
soft brush and a pair of bellows. Scour 
with a mixture of soft soap and fuller's 
earth, and use lukewarm water. If there 
are any spots which are extra dirty, first 
remove these by rubbing with a sponge 
dipped in soap and water. Ciommence 
the scouring at the top of the door or 
wainscot, and proceed downward, and dry 
with a soft linen cloth. When cleaning 
paint, it is always better to employ two 
persons, one to scour and the other to 
rub dry. 

e. — The specifications of an English 
patent call for lemons, or other acid 
fruit, 2 lb. ; hydrochloric acid, 1 lb, ; 
water, 4 lb. These are mixed, boiled to 
a thick paste, and Incorporated with ox- 
alic acid, 2 lb., and black treacle, 3 lb. 
When cold, butyric acid, 1 fl. 02 ., or other 
grease-dissolving acid, la stirred In, and 
the whole made up to 1 gaL with water. 
The composition is applied to the painted. 
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varnished or polished surface, left for a 
sufficient time, and then washed off. 

f. — The ’following receipt is designed 
for painted objects that are much soiled. 
Simmer gently on the Are, stirring con- 
stantly, 30 grams of pulverized borax and 
450 grams of brown soap of good qual- 
ity, cut in small pieces. In 3 1. of water. 
The liquid is applied by means of flannel, 
and rinsed off at once with pure water. 

g. — When painted work is badly discol- 
ored, put a tablespoonful of ammonia 
water Into 1 qt. of moderately hot water, 
and with the aid of flannel wipe off the 
surface. Rubbing Is not necessary. When 
the discoloration is not great, the follow- 
ing method is preferable : With a piece 
of clean flannel wet with clean warm 
water, and then squeezed nearly dry, take 
up as much whiting, of the best quality, 
as will adhere, apply this, with moderate 
rubbing, to the painted work, and after- 
ward wash the surface with clean water 
and rub it dry with chamois leather. This 
method Is superior to the use of soap, re- 
quires but half the time and labor, and 
leaves the surface cleaned, looking as good 
as new. It will not Injure the delicate I 
colors. 

Paintings. ^ 

To clean an oil painting, take It 
out of its frame, lays a piece of cloth, 
moistened with rain water, on It, and 
leave It for a while to take up the 
dirt from the picture. Several appli- 
cations may be required to secure a 
perfect result Then wipe the picture 
very gently jrtth a tuft of cotton wool 
damped with absolutely pure linseed oil. 
Gold frame may be claned with a freshly 
cut onion ; it should be wiped with a soft 
sponge wetted with rain water, a few 
hours after the application of the onion, 
and must finally be wiped with a soft 
rag. Valuable paintings should be taken 
to an expert, as cleaning and restoring 
requires special knowledge, and damage 
is likely to result from inexperienced 
handling. 

Panama Bata, Btoachlng and Cleaning. 

1. — To bleach Panama hats, wash the 
goods clean, and, while slightly damp, ex- 
pose to the fumes of burning sulphur, in 
a cl(»ed vessel. color 1 doz. hats, take 
12 lb. of logwood, 1 lb. sulphate of 
Iron and % lb. of verdigris. Digest the 
logwood for some time. Add the sul* j 
phate of iron and verdigris. Dip the hats 
In the bath several times and hang In Uie j 
open air. By the peroxidlzement <rf the 
Iron with the atmospheric oxygen the 
hats wlU be more completely blackened. 
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When fully dried wash In running water. 

2. — To clean a Panama hat which has 
become stained by perspiration, the Na- 
tional Druggist recommends the follow- 
ing process ; Apply first sodium hypo- 
phosphite, in a .strong solution, liberally. 
The best plan is to immerse the liat in 
the solution, and shortly afterward im- 
merse It in one of oxalic acid. After 
the stain has disappeared, which it will 
do In the course of an hour or two, rinse 
the hat in clear water first, and after- 
ward in water carrying a little glycerine. 
Then let It dry, and send It to the hatter 
to be blocked. The object of the second 
rinsing is simply to make the hat supple. 

3. — Subject to a good scrubbing with 
Castile soap and warm water ; use a nail 
brush to get the dirt away. Place In the 
hot sun to dry, and in the course of 2 
or 3 hours it will be ready for use. A 
little glycerine added to the rinsing water 
entirely prevents the stiffness and brit- 
tleness acquired by some hats in drying, 
while a little ammonia In the wash water 
materially assists in the scrubbing proc- 
ess. Ivory, or, in fact, any good white 
soap, will answer as well as Castile. It 
Is well to rinse a second time, adding the 
glycerine to the water used the second 
time. Immerse the hat completely In the 
rinse water, moving it about to get rid of 
traces of the dirty water. When the hat 
has been thoroughly rinsed, press out the 
surplus water, using a Turkish bath 
tow’el for the purpose, and let it rest on 
the towel when drying. 

Paper. 

1 . — Grease Spots from Printed Paper 
or Ufanuscipt, Lithogaphs, Copper En- 
gravings, cfc.— a. — Place the soiled sheet 
inside a book, If it is not already bound 
in a hook. Then sprinkle the spot uni- 
formly on both sides with finely sifted, 
wanned white bole, half a line thick, put 
the book in a press, or weight It down 
with stones. In 24 hours clean the spot 
carefully and sprinkle it again with fresh, 
warm bole, which must likewise be left 
for 24 hours in contact with the spot 
The latter will then have entirely dis- 
appeared. A thick paste prepared from 
burnt magnesia or white bole, with ben- 
zol or benzine, Is also very useful for re- 
moving grease spots from paper or clothes. 

' It Is applied to the spot, and, when dry, 

I brushed and scraped off, after which no 
trace of the spot will be found. 

b.— Benzol-magnesia Is an excdlent 
medium for the removal of grease spots 
from paper. Calcined magnesia Is mb»d 
with sufficient pure benzol until a mass 
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Is obtained (hat is, aftffir some time, fri- 
able. A little of this substance is care- 
fully rubbed with the finger on the grease 
spot and the small crumbs of magnesia 
shaken off. Fresh spots usually disappear 
at once, older ones after a short time, 
especially if the benzol-magnesia Is ap- 
plied 3 or 4 times and then shaken off. 
The benzol-magnesia must be kept in glass 
bottles with W'cll-grotmd-in glass stop- 
pers. 

c. — Press powdered fuller’s earth lightly 
upon the greasy spot and allow it to soak 
out the grease. 

d. — Hannett says the spots may be re- 
moved by washing the part with ether, 
chloroform or benzine, and placing be- 
tween white blotting paper, then passing 
a hot iron over. 

e. — more expeditious, and thought by 
some the best way, is to scrape fine pipe- 
clay, magnesia or French chalk on both 
sides of the stain, and apply a hot iron 
above, taking great care that it is not 
too hot 

f. — After gently warming the paper, 
take out all the grease you can with blot- 
ting paper and a hot iron, then dip a 
hrush into essential oil of turpenUne, 
heated almost to ebullition, and draw it 
gently over toth sides of the paper, which 
must be kept warm. Repeat the opera- 
tion until all is removed, or as often as 
the thickness of the paper may render 
necessary. When all the grease is re*, 
moved, to restore the paper to its former 
whiteness dip anotlwr brush in ether, 
chloroform or benzine, and apply over the 
stain, especially the edges of It This 
will not aff^ printers’ or common writ- 
ing ink. 

g. — Lay on a coat of India-rubber solu- 
tion over the spot and leave It to dry. 
Aftnward remove with a piece of ordi- 
nary india-rubber. Any operation with 
ether, chlorofonn or benzine shoiUd never 
be conducted candle light, as their va- 
por is apt to kindle even at several feet 
from the liquid. The jecipe “e” will re- 
move grease from colored calf. Even If | 
the spot be on the under skle of the leath- 
er, it may mus be clearly drawn risdR 
tlrroi^hi 

a soltUion of pearlaah (in 
the jjMoporUon of t oz. of pearlash to 1 
pL Wwatffl’) to oihetained drawing paper. 

'tj^iodtne Staim . — Apply a solution 
Lof'^pore aodiuin hypoaulpMte and then 
iatrong ammonia water, hy means of blot- 
; ranove eameas by pressing be- 
tween irt»els of b^idous p^r molstmed 
liry lirtween clean, warm 
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(dry) blotting pads. Iodine stains may 
also be removed by alccfiiol. 

3.— ifiWeio SfaiTW. — Soak 1 oss, of gela- 
tine for some hours In 1 pt of water, and 
1 oz. of white soap scraped In the same 
quantity of water ; mix the two solutions, 
and boll till dissolved. Dissolved 1 dr. of 
alum In 2 oz. of water, and add it to the 
above. When the mixture Is cold decant 
the solution from all sediment Spread 
the above over the damaged paper with 
a stout feather. If the paper be In a 
very bad state a second coat may be ap- 
plied. A little spirits of wine added to 
the solution tends to keep it good.. 

Stains. — Use pipeclay mixed 
with water. Allow It to remain on the 
spot for several hours. 

Papier Mache. 

1. — Linseed oil, H pt ; old ale, % pt ; 

the white of 1 egg ; spirits of wine, 1 
oz. ; hydrochloric acid, 1 oz. ; well shake 
before using. A little to be applied to the 
face of soft linen pad and lightly rubbed 
for a minute or two over the article to be 
restored, which must afterward be pol- 
ished off with an old silk handkerchief. 
This will keep any length of time if well 
corked. Invaluable for delicate cabinet 
work. ^ » 

2. — Wash with Water, dredge wlh flour, 
and polish with a dry flannel cloth. 

3. — Rub thoroughly with a paste made 
of wheat flour and olive oil. Apply with 
a bit of soft flannel or old linen, rubbing 
quite strongly ; wipe off, and polish by 
rubbing with an old silk handkerchief. 

Paraffinet, 

The crude paraffine is filtered, and 
boiled for 2 hours with 5% of Its weighs 
of sodium sulphide and sufficient water. 
It is allowed to cool, so that Uie mass 
swimming on the top may become com- 
pact, and be removed ; it is then washed 
with river water, pressed, and afterward 
dissolved in 20% amyl alcohol, the paraf- 
fine being left as a pasty and pliable 
mass. It must remain for a time, and 
then be strongly pressed after filtering 
through bone black. 

Parchment 

Cleansing, 1. — Blood Stains from 
Parchment — a. — Blood stains should have 
been removed in the lurocesa of manufac- 
ture, as la the finishing parchment they 
miqr not be amenable to any of the ordi- 
nary methods of treatment In the man- 
ufacture of the fln» classes of leather, 
such aa calf for boOUfinders, and 
skme for glovemakeia, also of parcment 
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or vellum, after the unhalrlng process, 
and , before dressing, the skins are sub- 
jected to ^ bath/" of dog's putrid dung 
mixed with tepid water. This mixture 
Is said to remove all fat, grease, and 
other stains. Manufacturers have tried 
to find a substitute for this unpleasant 
mixture, but have not suceeded. It is 
thought that the bacteria created by the 
putrefaction has some special effect not 
to be otherwise obUined. 

b. — The following may also be tried: 
immerse the parchment in a solution of 
acetic acid and gently rub the stained 
parts, while wet, with lump pumice, on 
a flat board; then bleach with chloride 
of lime. This Is said to render the parch- 
ment white enough for bookbinding pur- 
poses. The parchment may also be sub- 
jected to a bath of salt of lemon (equal 
parts of citric acid and cream of tartar). 
These acids may have on the parchment 
a hardening effect, which is, of course, 
detrimental, so caution must be observed 
in their use. 

c. — Animal parchment, or vellum, as the 
heavier qualities are called, should always 
be carefully treated, as it is very liable 
to become stained. In the manufacture 
of parchment iV Is alfhost Impossible to 
remove the natural bloW stains, and 
when these are very apparent it is not 
unusual for the manufacturers to treat 
the skin with some whitening substance 
of a chalky nature to hide the blem- 
ishes. When the skin is damped wim 
water this white substance Is washed off, 
and the original stains appear. Should 
this happen, it will be advisable not to 
attempt to remove the stains, as mis win 
only make matters worse. Possibly .^how- 
ever, the water or spongre used for tomp- 
Ing may not have been clean, ana sur- 
face stains may have been cauMd. In 
this case, make a weak solution of oxalic 
acid In water, and with a cle^ 

go carefully over the entire skin, oui 
first ascertain whether the colors or ink 
will be damaged by washing. To do tMs, 
with the tongue touch some part of tne 
parchment having a large ® 

color, lay a piece of white blotUng pa- 
per over the damped portidn, and ^b it 
with the thumbnail; if, on bel^ i 
the blotting paper la found to be clean, 
the work may be washed. But if tne 
color comes away on the 
, the washing should not be 
In any case, great care 
the work must not be rubbed with m 
sponge, but this Is passed swiftly over 
the entire surface, taking care that one 
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portion does not get more washing or 
damping than another. 

2. — Grease Stains from Parchment.— 
Grease stains can be removed with ben- 
zine. Make a small pad of cotton wool, 
saturate It with the spirit, and rub quick- 
ly and lightly over the entire surface of 
the parchment. When it has dried off, 
the grease stains should have disappeared, 

If not, repeat the operation, and be care- 
ful not to rub hard, as this spoils the 
surface. 

3. — Point Marks from Parchment — 
Put some benzine on a piece of flannel 
and apply to the skins, taking up the 
paint as soon as it is soft and not smear- 
ing it over the skin. Finish with a lit 
tie soap and water ; finally, rub the skin 
with glycerine, 

4. — Tea Stains from Parchment. — Tea 
stains are very difficult to remove from 
parchment. Try oxalic acid, and if this 
fails, It would seem hopeless to try fur- 
ther. The parchment may be dyed one 
color; this would help to hide the stains. 
Make a weak solution of permanganate 
of potash and wash the leaves over care- 
fully with a sponge. This will |dve a 
good brown color, not unlike the tea 
stain. When all the leaves have been 
treated on one side, and are dry, ti^ 
the book over and treat the other aide 
in a similar manner. Parchment is a 
very troublesome material to wash, owing 
to the greasy nature of the surface, and 
also to its liability to cockle when dry- 
ing, If each leaf could be pinned down 
to a board when applying the stain, and 
allowed to dry while still pinned down, 
the lob would look better, 

5 —To clean parchment, Immerse in so- 
lution of acetic acid, and gently rub tlw 
stained parts, while wet, on a flat board, 
with lump pumice; then bleach it with 
chloride of lime. This proce^ 
ommended in the English Mechanic, It is 
not very successful, but it makes it white 
enough for bookbinding. It has, however, 
the objecUonable qualities of not tohkmg 
the parchment flexible, and. when dried. 
It is as hard as a board, and it ^ no 
gloss like the virgin parchment. ^ 
fSint must the parchment be washM 
in very hot water, or held before a 
as it will shrivel up in a most provoking 
manner. 

Pearls, To dean. 

Soak them in hot water in which 
has been boiled with a Uttle cream of tor- 
a^alum, rubbing genUy ween me 
hands when the heat will admit of in 
When the water Is cold renew the applF 
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cation till any discoloration is removed, 
rinse in lukewarm water; lay them, on 
^whlte paper in a dark place to cook 

Petrolatnm Stains fiom dothing. 

Petrolatum stains may be removed from 
clothing, it is claimed (.Merck's Report), 
by means of the following solution : Pow- 
dered soap, 1 part ; aniline, 1 part ; water, 
10 parts. The spots are moistened with 
the liquid, and, after 6 to 10 minutes, 
washed with clean water. If necessary, 
a second application is made. 

Pewter Articles, 

The cleaning of articles of this metal 
is accomplished with hot lye of wood 
ashes and fine sand. Pour the hot lye 
upon the tin, throw on sand, and rub 
with a hard woolen rag, hat felt, or 
whisk, until all particles of dirt have 
been dissolved. To polish pewter plates, 
it Is well to have the turner make simi- 
lar wooden forms fitting the plates, and 
to rub them clean this way. Next they 
are rinsed off with clean water and placed 
on a table with a clean linen cover, on 
which they are left to dry without being 
touched, otherwise spots will appear. This 
scouring is not necessary so often if the 
pewter is rubbed off with wheat bran 
after use and cleaned perfectly. New 
pewter is polished with a paste of whit- 
ing and brandy, of which a little Is used, 
rubbing the dishes with it until the mass 
becomes dry. 

Precious Stones. 

Wet, precipitated sulphur, moistened 
with alcohol A mixture of 1 part of 
washed fiowers of sulphur and 2 parts of 
fine washed tripoli powder is also adapt- 
ed for this purpose. The mixture, by 
means of a soft leather, is rubbed on the 
preciotis stones. Places that are not ac- 
cessible 1^ means of the chamois can be 
treated with a small brush, a second 
brush being employed to remove the dust. 
If the gems are set in silver the sulphur 
must be omitted. 

Prints. 

Cleansing. — 1. — ^Age Stains from Prints. 
— ^Mere stains can be removed from 

engraving fay placing the latter in a shal- 
low tray (a tea tray, for Instance) con- 
taining water, and exposln^r them to the 
rays of tiie sun till bleached, when they 
should be allowed to dry naturally. When 
dry they can be Ironed with a hot iron, 
oyer several folds of linen, to take out all 
creases, etc. 

2.— .Damp Stains from Prints.— Stains 
caused by damp, etc., are removed by the 


following method : Cover the engraving 
in a glazed earthenware tray with clean 
rain water till the papei* is saturated ; then 
pour off the water and substitute a solu- 
tion of chloride of lime strained through 
muslin. The moment the stain disappears 
pour the solution away, and rinse the en- 
graving in clean water. Then dry, and 
insure smoothness by stretching the paper. 

3. — Grease Stains from Prints. — a. — 
To remove grease stains, lay a sheet of 
muslin in a tea tray, and on the sheet 
lay the engraving. Take the whole into 
the open air and with a soft wash-leather 
pad well sponge the yellow stain with 
petroleum spirit or spirit of wine. Do 
not in any case attempt to do this In- 
doors, or near artificial light, as the spir- 
its are highly inflammable. When the 
stain has been removed lift the muslin 
and engraving together from the dish to 
a table and cover the face with blotting 
paper, placing over this a sheet of brown 
paper, and then a sheet of calico. This 
done, turn the whole over, remove the 
muslin back, replace with blotting paper, 
brown paper and calico, and submit the 
whole to gentle pressure until dry. 

b. — Lay the engraving between several 
folds of clean blotting paper and pass a 
hot iron over It ^ontiqually change the 
paper and repeat the Ironing. 

4. — Ink Marks from Engravings.— Dis- 
solve 3 oz.. of washing S 9 da in 20 oz. of 
water, and mix with a solution of chloride 
of lime, 2 02 . in 20 oz. of water; after 
mixing, filter. Now take 2 or 3 oz. of 
the above solution and 10 oz. of water, 
and soak the engraving in It for about 
15 minutes; remove, and soak in dilute 
hydrochloric acid (1 part of acid to 10 
parts of water) for the same length of 
time ; again remove, and wash for 1 hour 
in running water ; then dry. 


HUy. 

1.— It Is well known that common put- 
y becomes exceedingly hard with age, 
/hich renders the removal of glass 
ashes peculiarly difficult A practl^i 
nan tells us that he thinks himself lu^ 
f he can take out one pane out of thwe 
without breakage. It is stated, ’ 

hat the putty may be softened by usii^ 
paste of caustic potassa, easily 
lared by mixing the causUc 
ven carbonate of potash or 
Klual part* of freshly 
vhlch has previously been w 

vater, so as to cause It to faU Into 
ter. This is then mixed wltii water W 
I paste, and is spread on the putty 
«.‘^«oftened. Where one application w 





Cleaming, Bleaching, Etc. 


(Ropes) 


(Rouge) 


not sufficient It is repeated. In order to 
prevent the paste from drying too quickly, 
it Is well ta> mix it with less water, adding 
some soft soap instead. 

2. — Take pearlash, 1 lb. ; quicklime, 3 
lb. ; slake the lime In water, then add 
the pearlash, and make the whole the con- 
sistency of paint. Apply it to both sides 
of the glass and let it remain 12 hours, 
when the putty will be so softened that 
the glass may be removed with ease, 

3. — Soft soap, rubbed on pretty thick, 
and allowed to stand about 12 hours or 
more, will soften putty so that it can be 
cut out quite easily with a knife. 

Putty Powder , — ^Put tin, as pure ag 
possible. Into a glass vessel — a wineglass 
does very well when making small quan- 
tities— andi pour In sufficient nitric acid 
to cover it Great heat is evolved, and 
care must be taken not to Inhale the 
fumes, as they are poisonoug. When 
there is nothing left but a white powder, 
it is heated In a Hessian crucible to drive 
off the nitric acid. 


boiled tar, hot drawing it through a 
thimble to press back the excess of tar, 
and suspending it afterward on a staging 
to dry and harden. In the second method 
the rope Is soaked in a solution of 100 
grams of soap per liter of water. The 
copper soap iJius formed in the fiber of 
the rope preserves It from rot even better 
than the tar, which acts mechanically to 
imprison the sulphate of copper, which is 
the real preservative. It is not stated 
whether the copper treatment Is equally 
serviceable with dressed as with plain 
hemp ropes. 

2, — To preserve wire rope laid under- 
ground, or under water, coat It with a 
mixture of mineral tar and fresh slalted 
lime, In the proportion of 1 bu. of Ume to 
1 bbl. of tar. The mixture is to be boiled, 
and the rope saturated with it while hot ; 
sawdust is sometimes added to give the 
mixture body. Wire rope exposed to the 
weather is coated with raw linseed oil or 
with a paint composed of equal parts of 
Spanish brown or lampblack with linseed 
oil. 


Rags, Polishing. 

1. — Saturate woolen stuff with a solu- 
tion composed of 3 oz. 4 dr. of Castile 
soap dissolved In 14 ck. of water r to this 
solution add 22*dr. of trli^li. Color with 
coralline. 

2. — Servletteg magiques, for polishing 
articles of metal, consist of a pure wool 
fabric saturated with soap and tripoli, 
and dyed with a little coralline. They are 
produced by dissolving 4 grams of Mar- 
seilles soap in 20 grams of water, adding 
2 grams of tripoli, and saturating a piece 
of cloth 70 cm. long and 10 cm. wide with 
It, allowing to dry. 

3. — In 20 oz. of water dissolve 4 oz. 
of soap, and gradually add 2 oz. of pum- 
ice stone or finely powdered emery. 

4. — Infugorlal earth may be used with 
advantage. Saturate the best unbleached 
musllm with this paste. Color with a lit- 
tle aniline red, If desired. 

Ropes, Preservation. 

1. — The ropes should he dipped, when 
dry, into a bath containing 20 grams of 
sulphate of copper per liter of water, and 
Itept In soak In this solution for 4 days, 
afterward being dried. The ropes wUl 
thus have ab^rbed a certain quantity of 
sulphate of copper, which will preserve 
them from the attacks of animal para- 
sites and from rot The copper salt may 
be fixed In the fiber by a coating of tar 
or by soapy water. For tarring the rope, 
Is best to pass it through a bath of 


Rosin, To Bleacb. 

Rosin Is bleached by melting in a suit- 
able vessel, at a temperature of not more 
than 600°, and passing steam through 
the fluid massL The steam and rosin are 
then condensed in a receiver and the prod- 
uct dried. Carbonic acid, or a mixture 
of carbonic acid and nitrogen or hydro- 
gen gas, are introduced sometimes, to per- 
fect decolorizatlon. Rosin oil is one of 
the products of destructive distillation of 
rosin, the residuum being tar. 


tonge for Buff Wheels. 

The rouge employed by ma^nlsts, 
matchmakers and jewelers Is obtained by 
lirecUy subjecUng crystals of sulphate 
if iron or copperas to a high heat, ^ 
mhlch the sulphuric acid is expelled and 
he oxide of iron remains. Those portions 
east calcined, when ground, are used for 
lollshing gold and silver. These are <rf 
bright crimson color. The darker and 
nore calcined portions are known as 
crocus,” and are used for polishing brass 
,nd steel. Others prefer for the produc- 
ion of rouge the peroxide of iron 
■Ipitated by ammonia from a dilute soiu- 
ton of sulphate of iron, which is washed, 
impressed until dry, then exposed to a 
ow red heat and ground to powder. Of 
ourse, there are other substances ^sides 
ouge which are employed in polish^, as 
^A^ered emery, Weselguhr, carborun- 
lum rotten stone, ete. 
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Rost (See also Biarble, Nickel, Tin, 
Windows. 

Metals. — 1. — ^Drawing Instruments, Re- 
moving Rust from. — a. — ^Use fine emery 
paper and crocus cloth. . 

t>. — ^MIx 10 parts of tin putty, 8 parts 
of prepared buck's horn and 25 parts of 
90% alcohol to a pasta Cleanse the ar- 
ticles with this, and finally rub with soft 
blotting paper. 

2. — Gun Barrels, Grease for Anointing, 
to Prevent Rust — ^Make an ointment of 
corrosive sublimate and lard. It is said 
that this win protect gun barrels from 
rust on the seashore. 

3. — ^Iron and Steel, Rust Preventives. 
— a. — Caoutchouc oil is said to have 
proved eflflcient in preventing rust and 
to have been adopted by the German 
army. It only requires to be spread with 
a piece of flannel. In a very thin layer, 
over the metallic surface and allowed to 
dry up. Such a coating will afford se- 
curity against all atmospheric influences 
and will not show any cracks under the 
microscope after a year's s tanding . To 
remove it, the article has simply to be 
tr^ted withe caoutchouc oil again, and 
washed after 12 to 24 hours. 

b. — solution of India-rubber in ben- 
zine has been used for years as a coating 
for steel, iron and lead, and has been 
found a simple means of keeping them 
from oxidizing. It can be easily applied 
with a brush, and is as easily rubbed off. 
It should be made about the consistency 
of cream. 

c. — All steel articles can be perfectly 
preserved from rust by putting a lump of 
freshly burnt lime In the drawer or case 
in which they are kept If the things 
are to be moved (as a gun in its case, 
for instance), put the lime in a muslin 
bag. This is especially valuable for speci- 
mns of iron when fractured, for in a 
moderately dry place the lime will not 
want renewing for many years, as it is 
capable cff absorbing a lai^ quantity of 
moisture. Articles tir use should be placed 
in a box nearly filled with thoroughly 
pulverzed slaked lime. Before using them 
rub well with a woolen cloth. 

d. — The following mixture forms an ex- 
cellent brown coating for protecting Iron 
and steel- ftH>m rust: Dissolve 2 parts of 
crystalloid Iron <fl)lorlde, 2 parts of an- 
timony chloride and 1 part of tannin in 
4 parts of water, and apply with a sponge 
or rag, and let dry. Then anothtf coat 
of the paint is applied, and again another, 
if necessary, until the color becomes as 
dark as d^tred. When dry it is washed 
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with water, allowed to dry again, and 
the surface polished with boiled linseed 
oil. The antimony chloride must be as 
nearly neutral as possible. 

e. — Put about 1 qt. of fresh slaked lime, 
H lb. of washing soda and lb. of soft 
soap in a bucket ; add sufficient water to 
cover the articles ; put In the tools as 
soon as possible after use, and wipe them 
up next morning, or let them remain un- 
til wanted. 

f. — Soft soap, with about half its 
weight of pearlash ; 1 oz. of the mixture 
In about 1 gal. of boiling water. This 
is in every-day use in most engineers’ 
shops in. the drip cans used for turning 
long articles bright in wrought iron and 
steel The work, though constantly moist, 
does not rust, and bright ni|ts are im- 
mersed in its for days till wanted, and 
retain their polish, 

g. — Melt slowly together 6 or 8 oz. of 
laid to 1 02 . of rosin, stirring till cool; 
when it is semi-fluid It is ready for use. 
If too thick, It may be further let down 
by coal oil or benzine. Rubbed on bright 
surfaces, ever so thinly, it preserves the 
polish effectually, and may be readily 
rubbed off. 

h. — ^To protect metals from oxidation- 
polished iron or ^eel, fer Instance — the 
requisite Is to* exclude air and moisture 
from the actual metallic surface ; where 
fore, polished tools are usually kept in 
wrappings of oiled cloth and borwn paper, 
and, thus protected, they will preserve a 
spotless face for an unlimited time. When 
these metals come to be, of necessity, ex- 
posed, In being converted to use, it is 
necessary to protect them by means of 
some permanent dressing, and boiled lin- 
seed oil, which forma a lasting film or 
covering as it dries on, is one of the best 
preservatives, If not the best But in 
order to give it body it should be thick- 
ened by the addition of some pigment, 
and the very best— because the most con- 
genial— of pigment is the ground oxide of 
the same metal ; or, in plain words, rust- 
ed iron reduced to an impalpable powder, 
for the dressing of iron or steel, which 
thus forms the pigment of red oxide paint 

L — Slak a piece of quicklime with just 
water enough to cause It to crumble, in 
a covered pot, and while hot add tallow 
to it and work into a paste, and use tl^ 
to cover over bright work; it can W 
easily wiped off. , 

j.— Olmstead'a varnish Is made by meit' 
Ing 2 oz. of rosin in 1 lb. of fresh, sw^ 
lard, melting the rosin first and then auo- 
ing the lard, and mixing thoroughly. Tms 
is applied to the metal, which should n* 
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warm, If possible, and perfectly cleaned; 
it is afterward rubbed off. This has been 
well proved and tested for many years, 
and is pantlcularly well suited for plan- 
ished and Russian iron surfaces, which 
a slight rust Is apt to injure very seri- 
ously. 

It. — ^Use ferroline or white zapon lac- 
quer. j 

L~Mtx whiting and linseed oil togeth- ; 
er to form a paste. Put a coat on the 
iron. It Is easily removed, and will pre- 
vent rusting. 

m. — Thick lubricating petroleum, or 
solid paraffine, applied to the slightly 
warmed iron, is one of th^ best preserva- 
tives ; in gome cases a transparent var- 
nish of copal or shellac ia preferable. The 
main point is to clean the iron properly 
before the application, from all traces of 
rust, by means of brushing and a min- 
eral acid, to wash it well, and to neu- 
trafze all remaining traces of add with 
potash lye, or with lime or some other 
alkali ; then clean and dry thoroughly, 
and apply your oil, paraffine or varnish. 

n. — ^iled linseed oil will keep polished 
tools from rusting if it is allowed to dry 
on them. Common sperm oil will pre- 
vent them from rusUng for a short pe- 
riod. A coat of copal varnish is fre- 
quently applied to p^ished tools exposed 
to the weather. Wooleh materials are 
the best for wrappers for metals. 

o. — Iron and steel goods of all descrip- 
tions are kept free from rust by the fol- 
lowing : Dissolve % oz. of camphor in 
I lb. of hog's lard, take off the scum, 
and mix as much black lead as will give 
the mixture an iron color. Iron and 
steel, and machinery of ail kinds, rubbed 
over with this mixture, and left with it 
on for 24 hours, and then rubbed with 
a linen cloth, will keep clean for months. 
If the machinery te for exportation, it 
should be kept thickly coat^ with this 
during the voyage, 

p. — Antimony chloride. S parts; crys- 
tallzed iron chloride, 9 parts ; tannin, 
4H parts, in IS parts of water. Apply 
with a sponge or rag, let it dry, apply 
again, If necessary. This mixture forms 
a brown coating on the article. When 
dry, wash with water ; let it dry, then 
polish with boiling linseed oil. 

q. — A compound of grease and zinc fil- 
ings is found to be an excellent prevent: 
ative against rust for iron bolts inserted 
in wood. It la used to line the bolt hole. 

r. -^A correspondent sends us the fol- 
lowing suggesUons: “I have tried many 
ihlngg, but found nothing better than 
IJoiled linseed oil to protect instruments 
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and tools (files, saws, guns, eta) from 
rusting. It even works best with a ket- 
tle used for heating water for bathing. 
Wipe the metal with a cloth dipped in 
the oil, and let it dry, which will re- 
quire only a few minu(,es. If it is un- 
necessary to have the metal bright and 
shining, you need not scour it before the 
application of the oil ; this will combine 
with the rust, and form a firm, durable 
coating, 

s.— Rub over with a mixture of tallow 
or lard and ^hick whito-lead paint 
t“To keep iron gemds of any Irind, and 
especially those parts of machines which 
are made of steel or iron, from rusting, 
take % oz. of powdered camphor, and 
melt it before the fire In 1 lb. of good 
lard. To give it a dark color, add as 
much fine black lead as is necessary to 
produce the desired effect C3ean the 
ironwork, and smear it over with this 
preparation. After this it should he al- 
lowed to remain untouched for 24 hours, 
when the grease should be removed by 
wiping the ironwork with a soft cloth, 

u.— baseline is an excellent preserva- 
tive. Buy by the can, and apply with 
a brush. 

4. — Iron, Protection from Rust. — a. — 
Otto Hering, of Berlin, has lately pat- 
ented a method for producing basic oils 
to protect iron from rust. 'The oil is 
made to contain in solution certain basic 
substances. Either the oil (fatty or min- 
eral) may he saturated with ammonia gas 
at the ordinary temperature, or org^c 
bases can be dissolved in it In practice, 
a combination of these two plans is ad- 
visable, the ammonia gas being put into 
the oil after the organic bases. An ad- 
vantage claimed for this new rust pro- 
! tector is that it contains no moisture, and 
is mixed with bodies able to check any 
tendency to rust formation at the outset. 

! , b.— Barff's Process, — A patented proc- 
I esB employed for the protection of the 
surfaces of iron from rust, effected by 
artificially coating them with a film of 
magnetic oxide. The iron is first heated 
to redness, and steam passed over it The 
iron decomposes the steam, liberating oxy- 
gen, which latter immediately attacks the 
Iron, forming magnetic or black oxide, 
Pe^O,. 

c. — Bright Iron Articles. — ^The medium 
in question is produced from the follow- 
ing substances : Zinc white, 30 kgm. ; 
lampblack, 2 kgm. ; tallow, 7 kgm. ; vase- 
line, 1 kgm. ; olive oil, 3 kgm. ; vamleh, 
1 1. Boil together H hour and add ^5 1. 
of benzine and % t. of turpentine, stir^ 
ring the mass carefully dnd boiling for 
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some time. The finished pastelike sub> 
stance can be readily removed with a rag 
without the use of solvents. 

d. — Underground Iron. — Cotton-seed or 
linseed oils, 1 lb. ; coal tar, 1 lb. ; sul- 
phur, 1 lb. ; hrat separately ; mix thor- 
oughly, and heat to SOQo F. for about 1 
hour, at the end of which time it becomes 
pasty. Heat the metal to which It is 
applied. 

5. — Iron, Removal of Rust. — a. — A 
simple and effective way of cleaning rust- 
ed iron articles, no matter how badly 
they are rusted, consists In attaching a 
piece of ordinary zinc to the article, and 
then letting them lie in water to which 
a little sulphuric acid is added. They 
should be left immersed several days, or 
a week, until Uie rust has entirely dis- 
appeared, the time depending on how 
deeply they are rusted. If there is much 
rust, a little sulphuric acid should be 
added occasionally. The essential part 
of the process Is that the zinc must be 
in good electrical contact with the iron. 
A good way is to twist an iron wir^ tight- 
ly around the object, and connect this 
with the zinc. Brides the simplicity of 
this process, it has Uie great advantage 
that the iron itself is not attacked in the 
least so long as the zinc Is In good elec- 
trical contact with it Domestic Engi- 
neering says that when there is only a 
little rust, a galvanized-lron wire wrapped 
around the object will take the place of 
the zinc, provided the acid is not too 
strong. The articles will come out a 
dark gray or black color, and should then 
be washed thoroughly and oiled. The 
method is specially applicable to objects 
with sharp comers or edges, or to files 
and other arUcles on which bi^ng wheels 
ought not to be used. The rusted iron 
and Uie zinc make a short-circuited bat- 
tery, the action of irtiich reduces the rust 
hack to Iron, this action continuing as 
long as any rust Is left, 

b. — ^Iron articles thickly coated with 

X may be cleaned by allowing them to 
In In a nearly saturated solution of 
chloride of tin from 12 to 14 hours. 

c. — ^Rust remover: Ground pumice, 30 
grams ; oleic acid, 20 grams ; tallow, 2 
grams ; paraffine, 4 grams. The last 
three ingp^ents are melted together and 
the powdered pumice is slowly stirred In. 

6. — ^Nif^lplated Articles, To Remove 
Rust ftons. — Cover the stains with oil or 
grease for a few days, and then remove 
the rust by rubbing with a little ammo- 
nia. If this does not remove the rust, 
try very dilute hydrochloric add. When 
dry, pdish with trlpoU or whiting. 
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7. — Rust Prevention in General. — a. — 
Melt together 125 parts of lard and 20 
parts of camphor, to which a little graph- 
ite is added. After thorough cleaning, 
the mass is rubbed on and allowed to re- 
main 24 hours. 

b. — A mixture of petrolatum and kero- 
sene oil is said to be an excellent appli- 
cation for protecting the surface of the 
metal. 

c. — For polished metal use the follow- 
ing : Rosin, 35 parts ; talc, In powder, 
500 parts ; lard, 120 parts ; yellow wax, 
130 parts ; olive oil, 130 parts ; oil of tur- 
pentine, 130 parts. Mix the rosin, lard, 
wax and oil, and melt at a low tempera- 
ture ; when melted, stir in the talc, and 
after removing from the fire add the tur- 
pentine, with constant stirring, 

d. — Camphor, % oz. ; dissolve in melted 
lard, 1 lb. ; take off the scum, and mix In 
as much black lead as will give It an 
iron color ; clean machinery, and smear 
with compound ; after 24 hours remove 
with a soft linen cloth. 

8. — Rust Removal In General. — a,— 

Cover the metal with sweet oil, well 
rubbed in, and allow to stand for 48 
hours ; smear with oil, applied freely with 
a feather or piece of cotton wool, after 
rubbing the steel ; then rub with unslaked 
lime, reduced to as'fine a«powder as pos 
sible. • 

b. — Immerse the article to be cleaned 
for a few minutes until all dirt and 
rust is taken off. In a strong solution of 
potassium cyanide, say about ^ oz. In 
a wineglassful of water ; take out, and 
clean It with a toothbrush, with some 
paste composed of potassium cyanide, Cas- 
tile soap, whiting and water, mixed into 
a paste of about the consistency of thick 
cream. 

9. — Steel, Removal of Rust. — a.— 
The following solution, according to the 
National Driiggist, may be applied by 
means of a brush, after having removed 
any grease by rubbing with a clean, dry 
cloth: Stannic chloride, 100 grains, are 
dissolved In 1 1. of water ; this solution 
Is next added to one containing 2 grams 
of tartaric acid dissolved in 1 1. of water, 
and. finally, adding 20 c.cm. of Indigo 
solution diluted with 2 1. of water. After 
allowing the solution to act upon the 
stain for a few seconds It Is rubbed clean, 
first with a moist cloth, later with a dry 
cloth. To restore the polish, use is made 
(rf silver sand and jewelers* rouge. 

b, — ^Immense the article to be cleaned 
for few minutes until alt dirt and rust 
are taken off, in a strong solution of 
cyanide of potassium, say atxmt % oz. in 
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a wineglassful of water; take out, and 
clean it with a tooth brush, with some 
paste composed of cyanide of potassium, 
Castile Boaa, whitening and water; these 
last are mixed in a paste about the con- 
sistency of thick cream. 

c. — To remove rust from small hollow 
castings, dip In dilute sulphuric acid (1 
part of commercial acid to 10 parts of 
water). Wash in hot lime water, and 
dry in a tumbler in dry sawdust. 

d. — Immerse the articles in kerosene 
oil; allow them to remain for some time. 
This will loosen the rust so it will come 
off easily. 

e. — To remove rust from steel, cover 
the metal with sweet oil, well rubbed in ; 
48 hours afterward ruh with finely pul- 
verized unslaked lime. 

f. — Cover the rusted part with oil or 

fat, let it remain 3 hours, then wipe off 
with a cloth ; take 2 dr. of caustic potash 
and 4 oz. of opodeldoc ; rub on the mix- 
ture, and let it remain 10 minutes ; rub 
off with a dry cloth. Or, cover the rusted 
parts with sweet oil, well rubbed in, and 
next day cover with finely powdered un- 
slaked lime ; potash with this until the 

rust disappears. Or, take % oz. of em- 

ery powder, 1 oz. of soft soap, mixed, 
and well rub in. 

g. — Whiting,^ by weight, 9 parts; oil 

soap, by weight, 6 parts i cyanide of po- 
tassium, by weight, 5 parts ; water, by 
weight, 60 parts. Dissolve the soap in 
the water, over the fire, and add the 

cyanide ; then, little by little, add the 

whiting. If the compound Is too thick, 
which may be due either to the whiting or 
the soap employed, add a little water un- 
til a paste is made which can be run 
into an iron or wooden mold. .This will 
remove rust from steel and give it a good 
polish. 

h. — Rosin, 35 prats ; powdered talc, 500 
parts ; lard, 250 parts ; yellow wax, 130 
parts ; olive oil, 130 parts ; oil of turpen- 
tine, 130 parts. Mix the rosin, lard, wax 
and oil, and melt at a low temperature. 
When melted, stir In the talc, and after 
removing from the fire, add the turpen- 
tine, with constant stirring. 

1. — Rust Paper for Fine Steel. — ^Wash 
some pumice in water, powder it fine, 
and mix linseed-oil varnish with the pow- 
der. .Apply several coatings of this mix- 
ture with a brush to good, firm paper, 
and after the paper has been dried In the 
air Pass It between smoothing rollers. The 
following cleaning powder Is also' recom- 
mended: Mix 16 parts by weigt of Un 
putty with 8 parts of prepared harts- 
horn, and rub the mixture to a paste 
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with 32 parts of alcohol. The mixture 
! can then be used for cleaning steel arti- 
rusty steel and iron articles 
should first be washed with hydrochlortc 
acid, diluted with an equal quantity of 
water, and afterward with pure water, 
then dried, coated with oil, left for a few 
days, and finaUy cleaned with the clean- 
ing powder already described. Finely 
powdered emery, with a little olive oil, 
can also be recommended. 

10. — Steel Instruments, Small, To Keep 
from Rusting. — a. — Clean frequently ; 
after using, clean with dry chamois leath- 
er and wipe off with an oiled rag. 

h- — For this purpose the Lancet con- 
fidently recommends a mixture of equal 
parts of carbolic acid and olive oil, 
smeared over the surface of the instru- 
ments. This plan is much used by medi- 
cal officers in the navy, and is found to 
preserve the polish and brightness of the 
steel, however moist and warm the cli- 
mate may be. 

11- — Steel Wire, To Protect from Rust 
— Try the following: Dissolve % oz. of 
camphor in 2 oz. of 90% alcohol, and 
mix this with 2 pt of fine sperm oil. Al- 
low the wire to remain in contact with 
this mixture, heated to 180o F., for half 
an hour ; then rub off excess with a soft 
cotton cloth. ^ 

12. — Stoves, To Prevent from Rusting, 
— Apply kerosene with a cloth. This will 
prevent stoves from rusting during the 
summer. Also an excellent material to 
apply to all Iron tools used about a farm. 

13. — Tools, To Keep from Rusting. — 
a, — Put ^4 lb. of soft soap in a pail and 
add 1 pt. of freshly slaked lime ; suffi- 
cient water to cover the articles. Place 
the tools in this mixture as soon as pos- 
sible after they are used. Wipe them the 
next morning. 

b.^Apparatus for Coating Laboratory 
Tools. — Metallic tools and other articles, 
particularly those consisting of iron or 
steel, which qre used in laboratories or 
other workshops where acid vapors are of 
frequent occurence, may be protected 
from rust with a black shining coat, 
which resists acids, and is but little af- 
fected even by a low red heat, in the fol- 
lowing manner: Have a sheet-iron box 
large enough to hold all the tools, etc., 
to be coated, and provided with a false 
bottom of wire netting. Underneath this 
is placed a layer of crushed coal (black- 
smith’s coal) about 1 cm. deep : then 
place the tools, which must be entirely 
free from rust, clean and polished, upon 
the wire net. The box is then covered 
and set on a strong fire, which causes the 
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coal to give off tarry consiUtuents, and 
the heat continued until the bottom of 
the box Is at a red heat When all evo- 
lution of gas has ceased the box Is al- 
lowed to become cold, and the tools are 
taken out and will be found covered with 
a beautiful glossy coat Tongs, shears, 
pincers, etc., so coated, keep In good con- 
dition for months, even in places where 
the air is constantly mixed with acid va- 
pors. 

c. — ^To keep tools from rusting, take % 
CKK. of camphor and dissolve it in 1 Ib. of 
melted lard; take off the scum, and mix 
in as much fine black lead (graphite) as 
will give It an iron color. Clean the tools, 
and smear with this mixtime. After 24 
hours rub clean with a soft linen cloth. 
The tools will keep clean for months un- 
der ordinary circumstances. 

Textiles.— 1. — Stains. — By adding 2 
parts of cream of tartar to 1 part of oxal- 
ic acid, ground fine, and kept dry in a bot- 
tle, you will find, by applying a little of 
the powder to rust stains while the arti- 
cle is wet, that the result is much quicker 
and better. Wash out in clear warm 
water to prevent injiuy to the goods. 

2. — Dissolve potassium bioxalate, 200 
parts, in distilled water, 8,800 parts : add 
glycerine, 1,000 parts, and filter. Mois- 
ten the rust or ink spots with this solu- 
tion ; let the linen, etc., lie for 3 hours, 
rubbing the moistened spots frequently, 
and then wash out well with water. 

3. — Soften the spots with a solution of 
1 part of ferrocyanlde of potassium, 500 
parts of water and 1 part of concentrated 
sulphuric acid; then wash out with soft 
water, and remove the stains, which, 
this time, will have bea>me blue, a so- 
lution of potash. 

4. — Soak the stains in a solution of tin 
chloride, and rinse immediately with much 
water. The tin salt is much more reli- 
able in removing iron rust, and quicker 
in its action, tiian oxalic acid, unless the 
stains are soaked in a solution of the la^ 
ter, contained in a tin spoon, when the 
stains disappear in a shm^ lime. 

5. — ^Ipon Rust — a.— This may be re- 
moved by salt mixed with a little lemon 
juice. 

b. — Salts of lemon, mixed with warm 
water, and rubbed over the mark, will, 
most probaMy, remove the stains. 

c. — on the stain a small quan- 
tity of the dry powder of magnesia, rub- 
bing it slightly in with the finger, leav- 
ing It there for an hour or two, and flien 
brushing it off, when It will be found 
that the stain has quite disappeared 

d. ^Fre^ ink and the soluble salts of 


(Satins) 


iron produce stains which, If allowed to 
dry, and especially if afterward the ma- 
terial has been washed, are difiScult to ex- 
tract without Injury to the ground. When 
fresh, such stains yield rapidly to a treat- 
ment with moistened cream of tartar, 
aided by a little friction, if the material 
or color is delicate. If the groimd be 
white, oxalic acid, employed in the form 
of a concentrated aqueous solution, will 
effectually remove fresh iron stains. 

SaUcloth. 

1. — Impregnation. — Sailcloth, allowed 
to He about in a wet condition, or rolled 
up wet, lyill begin to rot, and the spots 
cannot afterward altogether be removed 
by washing, and not even by chlorine. If 
dried in the stretched condition, the cloth 
win not spoil This can be done on a 
fully manned boat, but not always on 
other crafts. Soap and brush, applied 
at once, will do some good. There is 
also a mistaken idea that rinsltjg in fresh 
water and drying in the sun will prevent 
mischief. To avoid all trouble, the sail- 
cloth should be impregnated. The weaver’s 
glue has first to be removed, which is 
accomplished by boiling a roll of about 
6 pieces in malt or also in caustic soda. 
In the latter case, every packet must have 
a fresh lye, but the subsequent washing 
in dilute hydro^loric acicP does not call 
for a renewal of the bath every time. 
The cloth la dried hanging, as in all sub- 
sequent operations ; there is more shrink- 
age on a cylinder. For impregnation, a 
solution of alum and phenylate of lime 
is recommended. The Impregnated cloth 
passes between two rolls, the upper of 
metal, the lower of paper. Finally comes 
the fixing with soda silicate. Gruene 
has found the treatment to answer well, 
and the cloth remains soft If, after two 
years or so, a repetition of the Impreg- 
nation should appear advisable, the cloth 
may simply be dipped In phenylate of 
aluminum. 

2. — Bleaching . — Use a solution of chlo- 
ride of lime In water, in which the sail 
may be Immersed for a short time and 
then thoroughly washed and dried In the 
sim. This will whiten it 

Stains. 

1. — Satins may be cleansed with a weak 
solution of borax or benzine, when greasy. 
Care should be taken to sponge moder- 
ately and lengthwise, not across, the fab- 
ric ; iron on the wrong side only. White, 
cream and pink satins may be treated in 
the same way as colored silks. 

2. — Black . — Boll 3 lb. of potato^ to a 
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pulp in 1 qt. of water; strain through a 
sieve, and brush the satin with It on a 
board or table. The satin must not be 
wrung, but folded down In cloths, for 3 
hours, and then ironed on the wrong side. 

Screws, Bnating. 

To prevent screws employed to join ma- 
chinery from becoming fixed and difficult 
to remove from oxidation, the Moniteur 
industrieUe- recommends a mixture of oil 
and graphite, and says it will effectually 
prevent Wews from becoming fixed, and 
protect them for years from rust. The 
mixture facilitates tightening up, and is 
an excellent lubricant, and reduces the 
friction of the screw In Its socket Car- 
bon, of which graphite is largely com- 
posed, is the best known lubricant. 

Seaweed. 

Soak in distilled water for about a day 
and a night to soften and remove salt, 
then put It for 12 hours in a solution 
of 1 part bisulphite of soda to 10 parts 
of water ; at the expiration of this time 
mix 1 part of sulphuric acid with 5 parts 
of water and add 1 part of this to the 
first solution, which has the seaweed in it. 1 
Let remain a few hours longer, then soak ! 
in several changes of clean water and 
dry slowly. 

Sheepskin. 

1. — Aprons, etc . — If stained by grease 
or paint. It will be necessary to first take 
out these stains, by placing the skin on 
a clean board and applying, with rubbing, 
the following mixture : Benzine, 15 fl,oz. ; 
chloroform, 2 fl.dr. ; ether, 2 fl.dr. ; alco- 
hol, 4 fi.dr. Mix. When the stains are 
removed then apply the following mix- 
ture : Potassium bitartrate, 1 av.oz. ; 
alum, powder, % av.oz. ; oxalic acid, % 
av.oz. ; sour milk, 16 fl.oz. Mix. Apply 
this mixture with a clean woolen rag, 
and rub Into the skin until quite dry; 
then dust on the skin some finely pow- 
dered pipeclay, and brush off the excess 
of the adherent powder. 

2. — Jluflrs and Mats.— Wash while fresh, 
in strong soapsuds, first picking from the 
wool all the dirt that will come ouL A 
little paraffine, l tablespoonful to 3 gal. 
of water, will aid in removing the im- 
purities. Continue to wash the skin in 
fresh suds tlU It Is white and clean. Then 
dissolve ^4 lb, each of salt and alum In 
3 pts, of boiling water, put into It 
enough to cover the skin, which should 
soak In the solution 12 ours, and then 
be hung on a line to drain. When,ne^ 
ly dry, nail It, wool side in, on a board, 


or the side of a bam, to dry. Rub into 
the skin 1 oz. each of pulverized alum 
and saltpeter, and if the skin Is large 
double the quantity. Rub for an hour 
or two. Fold the skin sides together, 
and hang away for 3 days, rubbing 
it every day, or till pi^ectly dry. Then 
with a blunt knife clew the skin of im- 
purities, rub it with pumice or rotten 
stone, trim it into shape, and you have 
a door-mat that will last a lifetime. If 
it is to be dyed, ‘have a shallow vessel 
as large as the skin, in which to prepare 
the dye, so that the skin can be laid wool 
side down smoothly into the vessel, that 
all parts may be equally Immersed In 
the dye. This should not be more than 
1 in. deep, otherwise the skin might be 
injured by the hot dye. After coloring, 
again stretch the skin to dry, and then 
comb with a wool or cotton card. 

3. — Dissolve 1 bar of soap in 2 gal. of 
boiling water; put 2 qt. of this into a 
tub or pan containing about 2 gal. of 
warm water. First rub out the dirt and 
grease spots with the strong soap liquor, 
or, if necessary, with fuller’s earth ; then 
put the rug or mat into the tub contain- 
ing the weak soap liquor, and well wash 
and punch it. Throw away this first li- 
quor, and mix another lot with the same 
proportions of warm water and dissolved 
soap, and again well wash the rug; and 
so continue until it is perfectly clean. 
Then rinse well in cold water to take out 
ail the soap, and afterward in cold water 
in which a small quantity of blue has 
been dissolved. This blue water will offiy 
bo roQuirod for whito skins. After this 
has been done the mat or rug should be 
wrung out, shaken, and hxmg up to dry 
with the skin side toward the stun, but not 
when the heat is scorching, or the 
will become hard and brittle. It should, 
while drying, be frequently shaken and 
hung up, first by one end and then by 
the other. 

Show Cases, To Polish- 
A good polishing powder consists of 
rock alum,' burned and finely powdered, 
5 parts ; levigated chalk, 1 part ; mix ; ap- 
ply with a dry brush. 


Silk, 

1 —Bleaching.— a.— The articles to be 
bleached must be freed from all 
cally adhering dirt, grease, ete. Is 

effected, according to the nature of 
article, and of the impurties to be rfr 
moved, by means of soap, ammonia, sul- 
phur^ of carbon, ether, or al^hoL 
Cleansing agents must then be entirely re- 
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moved, either by washing or evaporation. 
A bleach bath Is then made up with the 
peroxide of hydrogen, either alone or 
along with small traces of ammonia or 
of soda lye. The silks are simply laid 
In this liquid and left to steep as may be 
required. The process is accelerated by 
heat not exceeding 77“ F., and by the 
light of the sun. The bleaching process 
may last from 2 to 14 days. When it is 
completed the silks are rinsed in con* 
densed steam water and carefully dried. 

b. — ^In China, silks are scoured with 
carbonate of potash or of soda, but this 
method has been nearly abandoned In Eu- 
rope on account of the amount of care 
and attention It requires. From 10 to 12 
lb. of carbonate of soda are required for 
100 lb. of raw silk. The scouring bath is 
not allowed to get hotter than 185“ F., 
and the process may last from 60 to 90 
minutes. The action is considered to have 
gone far enough when the threads give 
a kind of crackling sound if rubbed with 
the fingernail. Two or three washing 
with lukewarm water complete the proc- 
ess. The loss is rarely below 18%, and 
may rise to 28%. 

c. — Caustic soda is used in very weak 
solutions for coarse kinds of silk. From 
3 to 4 lb. of solid caustic is sufficient for 
100 lb. of silk. It is dissolved in about 
300 gal. of water at 140“, and the yams 
are worked for 30 minutes, and then 
washed. The loss does not exceed 12%. 

d. — A lye of white soap is made by 
boiling in water 30 lb. of soap for every 
100 lb. of silk intended to be bleached, 
and in this the silk is steeped till the 
gum in the silk is dissolved and sepa- 
rated. The silk is then put into bags 
of coarse cloth and boiled in a similar 
lye for an hour. By these processes it 
loses 25% of its original weight. The 
silk is then thoroi^hly washed, and 
steeped In a hot lye composed of lb. 
of soap and DO gal. of water with a 
small quantity of litmvis and indigo dif- 
fused. After this it is carried to the sul- 
phuring room ; 2 lb. of sulphur are suffi- 
cient for 100 lb. of silk. When these 
processes are not sufficiently successful it 
is washed with cl^r hard water, and 
sulphured again. 

e. — Scouring with Soap. — This Is pre- 
eminentfy the best method, since it pre- 
serves and even increases the valued prop- 
erties of silk, such as feel, brilliancy, etc. ; 
the soap used, however, should always be 
of the best quality. In the north of Eu- 
rope, 8(rft potash soaps, generally made 
from linseed oil, are used ; in the south, 
hard soda scraps, made from olive and 
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other oils, are preferred. Of late years, 
soap made from oleic acid has been more 
and more employed. Those soaps are to 
be preferred which wash oflf best and leave 
cm agreeable odor. In general, those 
made from oleic acid and linseed oil wash 
off best ; then follow the soaps made from 
olive oil, suet, etc. (containing stearic 
and margaric acids) ; last, and worst in 
this respect, comes palm-oil soap, which, 
on this account, has been almost entirely 
given up, notwithstanding its agreeable 
odor. For scouring silks which are to 
be subsequently dyed, olelc-acid soap may 
be recommended ; but for those destined 
to remain white, a good olive-oil soap 
is best In the latter case, two opera- 
tions are necessary, " ungummlng ” (de- 
gommage) and ^‘iwillng.’' For "ungum- 
ming,” a boiling solution of 33 lb. of soap 
to 100 lb. of silk is used, the yam being 
worked in this from % to % hour. Prev- 
ious to placing the silk in this bath, how- 
ever. it should be softened in a weak so- 
lution of soda crystals, or, better still, 
of hydrochloric acid, and should be 
washed. For "bpillng,” the same bath 
may be used (if not too strongly charged 
with silk glue), except for the purest 
whites, or when the raw silk Is colored ; 
in these cases a fresh bath Is imperative. 
The yam is lifted from the ungumming 
bath and aUowed»to drain ; the hanks are 
then wrung, sewn up in coarse hempen 
bags or " pockets,” and boiled, during 2 
or 3 hours, with a solution of 17 lb. of 
soap per 100 lb. of silk. The yearn is 
then rinsed in a weak, tepid solution of 
soda crystals, to avoid the precipitation 
of any fatty compounds on the silk, after 
which it is rinsed in cold water. For 
Japanese and Chinese silks the loss may 
vary from 18 to 22% ; for European silks, 
25 to 27%. 

2. — Cleansing. — a. — ^No silks look well 
after washing, no matter how carefully 
it may be done, and, therefore, it should 
never be resorted to without absolute ne 
cessity. It is recommended to sponge 
faded silks with warm water and soap, 
and then to rub them with a dry cloth 
on a board, after which to iron them 

on the inside with a smoothing Iron. 
Sponging a little with spirits will also 
improve old black silks. The Ironing may 
he done on the right side, with thin paper 
spread over them to prevent glazing. 

b.— Soft soap, % lb. ; brandy, 2 tea- 
spoonfuls ; proof spirit, 1 pt ; water, 1 
pL ; mix well together. Apply vrlth a 
sponge on each side of the silk, taking 
care not to cruise the silk. Rinse 2 or 3 
times, and Iron on the wrong side, putting 
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a piece of thin muslin between the silk 
and the iroa 

c. — Black.-“To bullock’s gall add boil- 
ing water jsufflcient to make it warm, and 
with a clean sponge rub the silk well on 
both sides ; squeeze it well out, and pro- 
ceed in like manner. Rinse it in spring 
water, and diange the water until per- 
fectly clean. Dry it in the air, and pin 
it out on a table ; but first dip the sponge 
in glue water and rub it on the wrong 
side ; then dry before a fire. 

d. — White, — White silk is best cleaned 
by dissolving curd soap In water as hot 
as the hand can bear and passing the silk 
through and through, handling it gently, 
and rubbing any spots till they disap- 
pear. The silk should then be rinsed in 
lukewarm water and stretched by pins 
to dry. 

3_ — Gfreose.— Rub the spots on the silk 
lightly and rapidly with a clean, soft cot- 
ton rag dipped in chloroform, and the 
grease will immediately disappear with- 
out injuring the color of the silk. Re- 
peat the operation, if necessary. Be care- 
ful to rub the article rapidly and lightly, 
then finish with a clean, dry cloth. If 
these precautions are not taken a slight 
stain is apt to be the result. Very highly 
rectified benzjne, such as is prepared by 
first-class druggists, wil* also immediate- 
ly remove grease from the most delicate 
colored silks. 

4 ^Handkerchiefs, To Keep White.— 
In washing silk handkerchiefs, care should 
be used to prevent their turning yellow. 

A silk handkerchief should never be boiled, 

nor have soap rubbed upon it Make a 
lather of finely shredded white soap and 
hot water, Clean the handkerchiefs, and 
rinse them In plenty of cold water to 
thoroughly remove all the soap. Press 
out all the moisture possible, and 
quickly In the sun, ironing them while 
they are still damp, but not wet. 

5 . — Renovating Black Silk . — The French 
process Is to use a weak solution of coffee 
water. Do not wet the silk too much, 
and restore the luster by careful rubbing 
with a soft silk handkerchief. White sillm 
can be cleaned with a dry powder fomed 
of fine starch and a little laundry blue. 
Rub over the tissue, and dust out tno^ 
oughly. Bread crumbs or chalk shoiud 
be used for pink or cream-colored sllte. 
Silks may be Ironed on the wrong side 
with a moderately hot Iron, or on the 
right side (to give the fine lust») of 
well protect^ by two folds of slightly 
darap^ muslin. 


Silk Hate. 

When a silk hat becomes wet, or from 
other causes has lost its smoothness and 
gloss, cleanse it carefully from all dust, 
then with a silk handkerchief apply pet- 
rolatum evenly, and smooth down with 
the same handkerchief until it Is dry, 
smooth and glossy. This will make a 
silk at look as good as new. 


1. — In cleaning silver plate, or any pol- 
ished metallic surface, It is very essential 
to keep the polishing material, as well as 
the rubbing cloths, chamois, etc,, in a 
close box, where they cannot be contam- 
inated with dust. One single grain of 
sand may produce a scratch that hours 
of faithful labor cannot obliterate. When 
this happens the injured article must be 
sent to the jeweler to have the scratch 
burnished out, 

2. — Silver articles discolored by sul- 
phureted hydrogen may be cleaned by 
rubbing them with a boiling saturated so- 
lution of borax. Another good prepara- 
tion is a solution of caustic potash with 
some bits of metallic zinc. 

3. — Ammonium carbonate, 1 oz. ; water, 

4 oz. ; Paris white, 16 oz. ; mix well, and 
apply by means of soft leather. 

4. — Rouge (very fine) and prepared 
chalk, equal parts; use dry. 

5. _Whiting (fine), 2 parts ; white ox- 
ide of Un, 1 part ; calcined hartshorn, 1 

^ A fresh concentrated solution of 

hyposulphite of soda will dissolve at once 
the coat of sulphide of silver, which is 
the cause of the blackness produced by 
mustard, eggs, etc., or anything oontam- 

Rub with common 
salt. A pinch taken between the thumb 
and finger, and rubbed on the spot with 
me end of the finger, will usually remove 
the darkest egg stain. 

g FTosting Polished Silver. — ^Put them 

into a bath of nitric acid diluted wl^ an 
equal volume of disUlled water and let 
remain for a few minutes. A Jitter tf- 
fect may be given by 
frequently into the bath until the r^ul^ 
degree of frosting has been attained. TOm 
rinse, and place for a few mom^te to 
a strong bath of potassium cyanide, ^ 
move and rinse. The fingers must not 
be allowed to touch the article during 
either process. It should be well hel« 
with wooden forceps or clamps. 

9.— Ink Staitw,— Silver articles in do- 
mestic use, and especially silver or plated 
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inkstands, frequently become badly stained 
with Ink. These stains cannot be removed 
by ordinary processes, but readily yield 
to a paste of calcium chloride and water. 
Javelle water, when at hand, may be 
used instead. 

, 10 . — Jewelry FUigree . — To restore the 
original color when tarnished by wear, or 
shop*wom, 6rst wash the articles in a so- 
lution of 1 fl.oz. of liquid potassa in 20 
fl.oz. of water, rinse, and then immerse 
in a mixture of salt, 1 part ; aliun, 1 part ; 
saltpeter, 2 parts ; dissolved in water, 4 
parts. Let them remain for 5 minutes ; 
wash in cold water and dry with, chamois 
leather. 

11. ^ Liqidd Polish. — a. — Prepared 

chalk or whiting, 2 oz. ; water of am- 
monia, 2 oz. ; water, enough to make 
8 oz. 

b. — Oxalic acid, 1 oz, ; crocus martis, 
2 oz. ; whiting, 4 oz. ; water, to make 1 pt 
Mix, and shake before using. This prepa- 
ration may be used dry (omitting the 
water), or applied with a little oil, with 
rubbing, and rubbed dry with whiting. 

c. — ^Mix 8 oz. of prepared chalk, 2 oz. 
of turpentine, 1 oz. of alcohol, 4 dr. of 
spirits of camphor and 2 dr. of water 
of ammonia. Apply with a sponge, and 
allow to dry before polishing. 

d. — (Cyanide of potassium, 8 oz. ; alco- 
hol, 1 oz. ; water of ammonia, 1 oz. ; blue 
vitriol, % oz. ; Glauber's salts, 1 oz. ; soft 
water, 2 gal. Immerse the silverware in 
the bath for a few minutes, rinse with 
clear water, and polish with chamois skin 
or flannel. 

e. — Levigated chalk, 2 parts : oil of tur- 
pentine, 4 parts ; stronger ammonia water, 
4 parts ; water, 10 parts. Mix the am- 
monia and oil of turpentine by agitation, 
and rub up the chalk in the mixture. Fi- 
nally, rub In the water gradually, or 
mix by agitation. Three parts each of 
powdered tartaric acid and chalk, with 1 
part of powdered alum, make a cheap and 
quick silver-cleaning powder. 

12. — Ornaments. — Make a strong solu- 
tion of soft soap and water, and in Oils 
boil the artldes for ar few minutes ; 5 
minutes will usually be enough. Take 
out, pour the soap solution into a basin, 
and as soon as the liquid has cooled down 
sufficiently to be borne by the hand, with 
a soft brush scrub the articles with It 
Rinse In boiling water, and place on a 
porous substmice (a bit of tiling, a brick, 
or unglazed earthenware) to diy. 
nally, give a light rubbing with a diam- 
ois. Articles thus treated look as bright 
as new. 

13. — Piaied Ware. — a. — Take equal 
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parts of precipitated subcarbonate of 
iron and prepared chalk. 

b. — An impalpable rouge may be pre- 
pared by calcining the oxalate pf Iron. 

c. -n-Take quicksilver with chalk, % oz. ; 
and prepared chalk, 2 oz. ; mix them. 
When using, add a small quantity of spir- 
its of wine, and rub with chamois leather. 
Not recommended. 

d. — Put sulphate of Iron Into a large 
tobacco pipe ; place it In a fire for a 
quarter of an ho\ir ; mix with a small 
quantity of powdered chalk. This powder 
should be used dry. 

e. — The following makes a liquid poHsh 
for silver plate : Cyanide of potassium, 
3 to 4 dr. ; nitrate of silver, 8 to 10 gr. ; 
water, 4 oz. Apply with a soft brush, 
wash the object thoroughly with water, 
dry with a soft linen cloth, and polish 
with chamois skin. Neither whiting nor 
powder of any kind should be used for 
cleaning and polishing ; they only waste 
and scratch the silver.. 

f. — Take 2 oz, of hartshorn powder and 
boil it in 1 pt. of water ; soak small 
squares of damask cloth In the liquid, hang 
them up to dry, and they will be ready 
for use, and better than any powders. 

g. — Add by degrees 8 oz. of prepared 
chalk, in fine powder, to a mixture of 2 
oz. of spirits of turpentine,^ 1 oz. of al- 
cohol, H oz. of spirits of camphor and 
2 dr. of aqua ammonia ; apply with a 
sponge and allow It to dry before pol- 
ishing. 

h. — Mix together 1 oz. of fine chalk, 2 
oz. of cream of tartar, 1 oz. of rotten 
stone, 1 oz. of red lead and % oz. of 
alum ; pulverize thoroughly In a mortar. 
Wet the mixture, rub It on the silver, 
and when dry rub off with a dry flannel 
or clean with a small brush. 

I. — ^An excellent preparation for polish- 
ing plate may be made In the following 
manner: Mix together 4 oz. of spirits of 
turpentine, 2 oz. of 90% alcohol, 1 oz. 
of spirits of camphor and ^ oz. of spirits 
of ammonia. To this add 1 lb, of whiting, 
finely powdered, and stir till the whole Is 
of the consistency of thick cream. To 
use this preparation, with a clean sponge 
cover the silver with it so as to give It 
a coat like whitewash, ^t the silver 
aside till the paste has dried into a pow- 
der, then brush it off, and polish wlfli 
chamois leather. A cheaper kind may be 
made by merely mixing 99% alcohol and 
whiting togeUier. 

J. — Dissolve 2 dr. of potassium <^anide 
and 5 gr. of silver nitrate In 2 oz. of 
water. Apply with a soft brush; dry 
with a doth and with cbanmls skin. 
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k,— A thin coating of collodion may 
be used to prevent tamlsh where the sil- 
ver la to* be stored for any length of 
time. 

L — French Plate Powder,— (1) Mix 
jewelers’ rouge with carbonate of mag- 
nesia, 1 to 12. 

(2) Putty powder, finely powdered, 2 
oz. ; levigated chalk, 10 oz. 

(3) Equal parts of common salt, alum 
and cream of tartar ; dissolve in hot water 
and boll the plate In it. 

14. — Ponwtde.—a.— Mix thoroughly 4% 
parts of vaseline with a few drops of es- 
sence of mirbane (nitrobenzole) ; add to 
this, by stirring, 7% parts of elutriated 
challE, 1^ parts of burnt hartshorn, 1% 
parts of pulverized ossa sepia (cuttle- 
bone). The mixture should be of the 
consistency of butter. 

b,— Fine chalk, % lb, ; pipeclay, 3 oz. ; ; 
white lead, 2 oz, ; magnesia (carbonate), 

54 oz. ; jewelers’ rouge, % oz. 

15. — Powders. — a. — The best polish for 
silverware — that is, the polish that, while 
it cleans, does not too rapidly abrade the 
surface — Is levigated chalk, either alone 
or with some vegetable acid, like tartaric, 
or with alum. The usual metal polishes, 
such as tripoll (diatomaceous earth), 
finely ground ^pumice stone, etc., cut away 
the surface so rapidly *tliat U requires 
but a few cleanings to wear through or- 
dinary plating. About as good a formula 
for rapid polishing, of which we have any 
practical knowledge, Is as follows; White 
lead, 6 parts; levigated chalk, 20 parts; 
magnesium carbonate, 2 parts ; aluminum 
oxide,' 5 parts ; silica, 3 parts ; jewelers’ 
rouge, 2 parts. Each of the ingredients 
must be reduced to an Impalpable pow- 
der, mixed carefully, and ^ted through 
silk several times to secure a perfect mix- 
ture, and to avoid any possibUlQ^ of leav- 
ing In the powder anything that might 
scratch the silver or gold surface. This 
may be left in the powder form, or in- 
corporated with soap, made into a paste 
with glycerine, or other similar material. 
The objection to mixtures with vaseline 
or greasy substances Is that, after clean- 
ing, the object must be scrubbed with 
soap and water; while with glycerine, 
simple rinsing and running water instant- 
ly cleans object 

b. — C!austlc ammonia, 5 parts; water, 
200 parts ; sodium hyposulphite, 20 parts ; 
ammonium chloride, 10 parts. 

c. — Sodium hyposulphite has been 
ommended by Messrs. Tiffany & Co- Use 
With water. 

d. — Have ready a basin containing 
equal parts of oil of vitriol and water; 
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make the article white in a gas flame 
(not white heat, but a snowy white, 
which it will assiune after exposure to 
the flame), then plunge it Into the pickle, 
and there leave it for % hour ; then dry 
in boxwood sawdust. Applied to solid 
ware only. 

e. — Heat to a dull red (if there Is no 
lead present), allow to cool, and when 
cold, boil in a pickle of water acidulated 
with sulphuric acid (30 parts of water 
to 1 part of acid) until perfectly white ; 
take out, swill In clean water, and bur- 
nish the prominent parts ; dry in hot box- 
wood sawdust. 

f. — Commence by cleaning off any kind 
of dirt which the surfaces of the silver, 
articles have contracted while making, as 
that would entirely spoil the burnishing. 
For this purpose, take pumice powder, 
and with a brush, made very wet in 
strong soapsuds, rub the various parts 
of the work, even those parts which are 
to remain dull, which, nevertheless, re- 
ceive thus a beautiful white appearance ; 
wipe with an old linen cloth and proceed 
to the burnishing. 

g. — A few drops of nitrobenzol are add- 
ed to 40 parts of vaseline (common) ; 50 
parts of whiting are now stirred in, to- 
gether with 10 parts of burnt hartshorn 
and 10 parts of very finely powdered cut- 
tlebone ; mix thoroughly. 

h. — Finest whiting, 15 parts ; soda, IH 
parts; citric acid, % part- Reduce to 
a fine powder. Use by moistening the 
powder with water. 

i. — Use a burnisher, wet with soapy 
water. Silver can also be polished with 
Vienna lime. 

le.^Preseryation.— Silverware inay be 
kept bright and clean by coating the ai> 
tides (warmed) with a solution of col- 
lodion diluted with alcohol. 

17 , — Soaps. — a. — For the very finest 
silverware the following is recommended : 
(ktod white or yellow soap, finely shaved, 
so parts ; burnt magnesia, 18 parts ; Jew- 
elers* rouge, finest levigated, 2 parts; 
water, sufficient Dissolve the soap In the 
smallest possible quantity of water by 
the aid of heat; then incorporate the 
other Ingredients. This will keep silver- 
ware, not badly stained, In the highest 
possible condition. * 

b.— For ordinary polishing purposes the 
following Is recommended ; (Jood white or 
yellow soap, shaved fine, 80 parts; tripoU, 
8 parts; alum (ammonia), 4 parts; tar- 
taric add, 4 parts; Irad carbonate, 4 
parts; water, sufficient 
c —Good white or yellow soap, shaved 
fine, 100 parts ; levigated putty powder, 4 
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parts ; ammonium carbonate, 8 parts ; lev- 
igated chalk, 16 parts. If you desire to 
color the soap, rose pink answers very 
well. C^re must be taken in the prepa- 
ration of levigated chalk to avoid scratch- 
ing fine silverware. 

d.— Soap, 25 parts; tin oxide, 1 part; 
ammonium carbonate, 2 parts ; chalk, 4 
parts. The tin oxide and the chalk must 
be entirely free from grit, or the silver 
will, of course, be scratched. 

18. — Tumish. — a. — Silver which has 
become much tarnished may be restored 
by immersion in a warm solution of 1 
part of cyanide of potassium to 8 parts 
of water. (This mixture Is extremely 
poisonotis. Washing well with water, 
and drying, will produce a somewhat 
dead white appearance, which may be 
quickly changed to a brilliant luster by 
polishing with a soft leather and rouge. 

b. — If only slightly tarnished, the fol- 
lowing Is the most suitable method : Pre- 
pare a mixture consisting of 3 parts of 
best washed and purified chalk and 1 part 
of white soap ; add water until a thin 
paste is formed ; rub with a dry brush ; 
continue the rubbing until the articles are 
quite bright 

c. — ^Whiting, mixed with caustic am? 
monia (spirit of sal ammoniac) to form 
a paste, may be used. This mixture is 
very effective In cleaning silver, but is 
attended with the disadvantage that it has 
a very unpleasant smell and strongly ex- 
cites the lachrymal glands. 

Silver Nitrate Stains. 

1. — La the manipulation of the nitrate 
of silvv bath solutions In photography, the 
operator frequently receives stains of the 
salt upon his clothing which are not very 
attractive in appearance. Stains or marks 
of any kind made with the above silver or 
bath solutions may be promptly removed 
from die clothing by simply wetting the 
stain or mark with a solution of bichro- 
mate of mercury. The chemical result is 
the change of the black-looking nitrate of 
silver into diromate of silver, which Is 
whiter, or invisible on the cloth. Bl- 
diromate of mercury can be obtained at 
the drug stores. 

2. — Sodium sulphite, 1 oz. ; chloride of 
*llme, yk 05E. ; water, 2 oo. Mix. Use a 
nail brush. 

3. — ^Dlp the fingers into a strong solu- 
tion of cupric chloride. In about a min- 
ute die silver will be converted Into a 
<^loride, and may then be washed off with 
tayposuijfiiate oi soda solution. 

4. — ^The Immediate and repeated appii- 
cation of a very weak solution of cyanide 
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of potassium (accompanied by thorough 
rinsings In clean water) will generally 
remove these without Injury tb the col- 
ors. 

5. — Bichloride of mercury, 5 grams ; 
ammonium chloride, 5 grams ; distilled 
water, 40 grams. Apply the mixture to 
the spots with a cloth, then rub. This 
removes, almost instantaneously, even an- 
cient stains on linen, cotton or wool. Skin 
stains, thus treated, become whitish yel- 
low, and soon disappear. 

Silver Stains from Fabrics. 

1. — Moisten the spots with water, and 
then rub them lightly with a solution pre- 
pared by dissolving 1 pt of mercuric 
chloride and 1 pt of ammonium chloride 
in 8 pt of disUiled water. 

2. — a. — Moisten the spot with a solu- 
tion of chloride of copper until the spot 
has disappeared, then wash, first with 
hyposulphite of soda and then with 
water. 

b.-— Prepare a solution of permanga- 
nate of potash, add hydrochloric acid to tt 
apply to the spot, and then wash It again 
with hyposulphite of soda, and finally with 
water. 


Sponges. 

Bleaching. — 1. — As Is well known, chlo- 
rine and its compounds cannot be used 
for bleaching sponges, as they impart a 
yellow color to the latter, which, in ad- 
dition, become hard and lose their fine 
texture. The method now generally em- 
ployed is a water solution of sulphurous 
acid, and requires from 6 to 8 days and 
considerable manipulation. According to 
the latest researches made In Germany, 
the bleaching of sponges can be performed 
more c.'>nven1ently and expeditiously by 
means of bromine dissolved in water. As 
is well known, 1 part of bromine requires 
30 parts of water to dissolve it, and thus 
a concentrated solution can easily be ob- 
tained by dropping a few drops of the 
former Into a bottle of distilled water and 
shaking it The sponges are submerged 
in this solution, and after the lapse of 
a few hours their brovni color changes 
to a lighter one, the dark red bromine 
solution changing at the same time to 
light yellow. By treating the sponges to 
a second Immeralon In a fresh solution 
they acquire the desired light color in s 
short time. They are improved still more 
if finally dipped In dilute sulidiurlc acid 
and washed with cold water. It seems 
strange that such closely allied bodies as 
chlorine and bromine should act so dif* 


( 41S > 





Cleansing, Bleaching, Btc, 


(Sponges) 


(Spotting, Stains) 


ferently toward the coloring matter in 
sponges- 

2. — Saturate In 1 qt. of buttermilk for 
24 hours and rub between the hands, 

3. — Soak in dilute muriatic acid (1 part 
of acid to 1% parts of water) for 12 
hours, wash well with water to remove 
the lime, then immerse It in a solution 
of 2 lb. of hyposulphite In 12 lb. of water 
to which 2 lb. of muriatic acid has been 
added a moment before. After it is suf- 
aciently bleached, remove, wash again, 
and dry. 

4. Soak for several days in cold water, 

renewing the water and squeezing the 
sponges occasionally. Then wash in warm 
water, and put into cold water acidulated 
with hydrochloric acid. Next day take 
out, and wash thoroughly In soft water; 
then Immerse in an aqueous sulphurous 
acid (sp. gr. 1-034) for a week. After- 
ward wash In plenty of water, squeeze, 
and allow to dry in the air. 

5. — Soak in dilute hydrochloric acid to 
remove the lime, then wash in water, and 
place for 10 minutes in a 2^ solution 
of potassium permanganate. Their brown 
appearance on removal from this Is due 
to the deposition of manganous oxide, 
which may be removed by steeping for 
about 2 minutes in a 3% solution of ox- 
alic acid to which a lime sulphuric add 
has been added. As soon as the spongy 
appear white they are washed out in 
water to r^ove the acid. Very dilute 
sulphuric acid may replace the oxalic 

6. — First wash in tepid water and then 
in a soluUon of hydrochloric acid (5 c. c. 
per llter=5 fl.dr. per 7 pt.), which fre^ 
the pores from carbonate of hme . next 
immerse for 24 hours in a solution com- 
posed of 5 parts of hydrochloric acid in 
100 parts of water, with the addition, of 
6 parts of hyposulphite of soda- 

7. — The sponges are first wash^ in 
clean water and then immersed fo 
hours in a soluUon of » 1. of water and 
1 1. of cWorhydrlc add. They are then 
washed again and immersed In the follow 
ing solution : Water. 10 1. 5 

grama.. In 24 hours Uie blackest and 
dirtiest sponges become perfecUy white- 

8. — Prepare two soluUons according te 

the appended formulas; (a) , 

perm^nate, 25 

pt. (b) Sodium hyposulphite, 2 OT. 

drochlorlc acid, 1 oz. ; water, 1 ^ 
solve the hyposulphite In the w . 
the acid, let stand 24 hours, and d^n 
from the sediment. The soluUo^houW 
be made In the open air, care bei^ tal^ 
not to Inhale the fumes that arise. 


the sponges from sand and other extra- 
neous matter first, by beating and then 
washing thoroughly with water. Squeeze 
them as dry as possible and then im- 
merse them in the solution of perman- 
ganate, allowing them to remain in the 
liquid a few moments, or until they ac- 
quire a dark brown color. After removal 
from this solution dip the sponges, a few 
at a time into the hyposulphite prepa- 
ration, allow them to become thoroughly 
saturated, and then remove and wash in 
water until the odor of the solution is 
entirely removed. Squeeze out, and when 
nearly dry Immerse in a solution of % 
oz. of glycerine to 1 pt. of water, and 
finally dry in the shade. Care should be 
taken not to expose the sponges to the 
action of either bath longer than Is actu- 
ally necessary to effect the desired ob- 
ject. While the substance of the sponge 
Is said to be but slightly affected, if at 
all, by this treatment, prolonged exposure 
will be Injurious. 

Cleansinp.— 1.— The sponges are first 
washed In warm water which contains 
about 20 drops of sodium hydrate solu- 
tion to the liter ; this Is followed by clean 
water; then they are immersed in bro- 
mine water and exposed to the sun until 
white, after which they are washed in 
water which contains 20 drops of sodium 
hydrate solution to the liter, followed then 
by clean water. They should be dried 
quickly in the sun, if possible. 

2._l^ommon salt, 4 oz. ; ammonium 
carbonate, 2 oz. ; water, 4 pts. Soak the 
sponge in this solution for an hour or 
two, and rinse in clean water. 

Spotting, or Stain Removal. 

Spotting should be done in a well light- 
ed room, and the reagents employed nmy 
be applied by a glass wash bottle or with 
a small glass pipette or a piece of glass 
rod. It is sometimes necessary to neat 
a small portion of the fabric undCT treat- 
ment * this is best done with a small steam 
jet with a vulcanite or other non-con- 
ducting holder, fitted to a flexible met^- 
lic steam pipe. The agents employed in 
spotung must be very carefully selected 
as they must not affect the color or col- 
0?S of tT Ws; the fibers must not 
be injured in strength or appearance, 
no sweal mark or stain must remain after 
the original stain has been removed- 
Whenever possible, organic 
be employed, as they are less liable to 
affect the colors, 

terious effect upon the fibers. in em 
Ploying inorganic liquids or solu^ns, It 
mS be boroe in mind that acids have 
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an Injurious action upon vegetable fibers, 
and alkalies upon animal fibers ; whereas 
vegetable fibers will withstand the actidn 
of alkalies, and animal fibers will with- 
stand acids. 

The principal organic solvents em- 
ployed in spotting are : Acetone, alco- 
hol (methylated |spirit), amyl acetate, 
amyl alcohol, aniline, benzine, benzol, 
carbon tetrac^oride, chloroform, ether, 
turpentine. These liquids are employed 
alone or in combination. 

Of inorganic substances (in fact, of 
all spotting agents) the most useful is 
water — ^hot or cold. A very large num- 
ber of stains can be removed by its use — 
e.g., blocxi stains, food stains, etc. The 
stained place is laid upon a clean cloth, 
or, if possible, is stretched upon two 
closely fitting concentric rings (such as 
are employed in darning by machine, 
etc.). The stained place is carefully 
sponged with cold or warm water, care 
being taken to avoid the use of more 
water than is absolutely necessary; after 
the removal of the stain the place is 
rubbed as dry as possible with a dry 
cloth to avoid the production of sweal 
mark in dyeing. With silk fabrics, a 
small quantity o facetic is used in 
the water ; this pr^erves the scroop and 
luster of the fabric. 

Articles from which stains have been 
removed by organic solvents can be dried 
off at once; but if there is a possibility 
of a sweal mark remaining, the goods 
can be rinsed through benzine In all cases 
where the spotting agent is soluble in 
benzine. Care must be exercised In using 
very mobile solvents, such as ether 
as they will very readily spread over a 
considerable area of the fabric, carrying 
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with them in solution some of the sub- 
stance which is to be removed, making 
the small stain into a very much larger 
one. After treatment with solvents the 
fabric should be carefully rubbed with 
a dry cloth to avoid the production of 
a well-defined edge to the area which has 
been treated. It must be made to merge 
gradually into the surrounding fabric, 
so as to be imperceptible, or practically 
so. 

Where mineral acids have been em- 
ployed on cotton or linen goods, or on 
fabrics containing these fibers, the place 
must be sponged with a weak- solution 
of sodium aceta te, wh Ich produces the 
sodium salt of the mineral add and lib- 
erates acetic acid, which is quite harm- 
less. This treatment is safer than mere- 
ly sponging with water, which does not 
always remove all traces of sulphuric 
acid. All inorganic spotting agents em- 
ployed in stain removal must be thor- 
oughly removed by sponging with water, 
and in all cases (as with organic sol- 
vents) care must be taken to prevent a 
circular mark being left on the fabric. 

After the removal of a stain it is some- 
times found that the color of the fabric 
has been discharged or reduced, or. In 
many cases, the stained p^ce is found, 
on examination, 4o be a spot where scent 
or other colorless liquid has discharged 
the color of the fabric. In such cases 
the color may sometimes be revived by 
sponging with acetic acid. ‘If this has 
no effect, the dried fabric may be care- 
fully touched , up with a suitable solution 
of color in benzine. 

As a convenient form for reference, 
the methods which have been Indicated 
are given In tabulated form, as follows : 


REMOVAL OF STAINS AND GREASE SPOTS 


Nature of Stain. 


Silk (Soods. 


Woolen Goods. 


Cotton and Linen 
Goods. 


Grease, oU, wax. Benzine benzol (see also 

Paints and Iron ifold). 

Paint Ether, aniline, acetone, nl- 

trobenzine, chloroform, 
carbon tetrachloride. 

Enamel As paint or with a mix- 

ture of acetone and amyl 
acetate. 

Varnish (oil). As paint 

Varnish (ro^). Aniline, or methylated spir- 

it or carbon tetrachlo- 
ride and a Utde meth- 
ylated spirit 

Vamitfi (shellac). Methylated spirit alone, or 
with carbon tetradilo- 
ride. 


As silk goods. 
As silk goods. 

As silk goods. 

As silk goods. 


As silk goods. 
As silk goods. 

As silk goods. 

As sUk goods. 
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REMOVAL OF STAINS AND GREASE SPOTS— Contfniicd. 

Nature of Stain, Silk Goods. ’ Woolen Goods Cotton and Linen 

. ' (aOOdS, 


Sealing wax. Methylated spirit 

Tar and pitch. Benzine, benzol, aniline, or 

ether. 

Blood. Water, followed by solu- 
tion of neutral soap in 

methylated spirit. 

Sugar, glue, eta Water. 


White Sm. 

Fruit, tea, coffee, Water, followed by potas- 
wine, beer, slum permar^anate and 

removal of the brown 
stain produced with sul- 
phurous acid. 

Colored SUk. 

Water, foUowed by sul- 
phurous acid, or hydro- 
gen peroxide, If the col- 
ors are fast to these re- 
agents; otherwise, meth- 
ylated spirit and soap. 

Iron mold. Aqueous solution of oxalic 

add. 


As silk goods. 
As silk goods. 

As silk goods. 

As silk goods, 
As silk goods. 


As silk goods. 


Cream of tartar and citric 
acid. 

Ink stains. 

(1) Marking^ Ink Solution of potassium cy- As silk goods. 

(silver). a»Ide. 

Marking ink Aniline ; or a solution of As silk goods, 

(aniline benzine soap in chloro- 
black). form. 

(2) Copying pad Methylated spirit and am- As silk goods. 

Inks. monia. 


As silk goods. 

As silk goods. 

Water, followed by 
sodium hypochlo- 
rite. 

As silk goods. 

White (^kKxls, 

Water, followed by 
sodium hypochlo- 
rite. 


Colored Goods. 
Aqueous soap so- 
lution and am- 
monia. 


Titanous chloride, 
with or without 
hydrochloric acid. 
Oxalic acid. 


As silk goods. 
As silk goods. 


As silk goods, or, 
on white goods, 
dilute caustic 


(3) Writing Inks. Dilute mineral adds or ox- As silk goods, 
allc acid. 


Grass stains. Ether, or soap in methyl- As silk goods, 

ated spirit 

White Goods. 

Color stains (sut> Decroline (or other stable As silk goods, 
stantlve and ba- hydrosulphite) and acet- 
ate). ic acid, or methylated 

spirit and ammonia, or 
hydrogen peroxide. 

Colored Goods. 

As above, if colors are not 
affected thereby. 

Scordi stains. Potassium permanganate. Hydros^n per- 
foUowed by sulphurous oxide, 
acid, or hy^gen perox- 
ide. 


Acetic or formic 
acid, followed by 
dilute mineral 
acids or oxalic 
acid. 

As silk goods, 

White Goods. 

Titanous chloride 
(warm). 


Colored Goods-- 
Titanous chloride 
(cold and di- 
lute), 

Hydrogen peroxide 
or sodium hypo- 
chlorite. 


27 
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(Straw) (Straw) 

Stones. of vitriol or oxalic acid, is also 

used for the same purpose. Straw may 

1. — To remove grease from stone steps jjg dyed with any of the simple liquid 
or passages, pour strong soda and boiling dyes. 

hot water over the spot, lay on it a lit- (j — Qjve a Luster. — ^An {ftnrooniacal 
tie fuller’s earth, made into a thin paste solution of bleached lac is employed by 
with boiling water, let it remain all night, gome makers. 

and if the grease be not removed repeat 2.— Hots.— Bleaching and Cleaning.— 

the process. Grease may sometimes be g — Pm g gj^gjj quantity of salts of sor- 

taken out by rubbing the spot with a or oxalic acid, into a clean pan, and 

hard stone — not hearthstone — using sand pour on it sufficient scalding water to 

and very hot water, with soap and soda. ^over the bonnet or hat. Put the bonnet 

2. — Mildew or Mold. — ^Try a little jtquor, and let it remain 

strong aqueous solution of caustic soda. jqp about 5 minutes ; to keep it cov- 

It should remain 10 minutes in . contact ered, hold it down with a clean stick. Dry 
with the stone, which, after washing with the sun or before a clear fire. Or, hav- 
water, should be well rubbed with a stiff jpg grst dried the bonnet or hat, put it, 
brush or broonu together with a saucer of burning sul- 

phur, into a box with a tight-closing lid. 
Straw and Chip. Cover it over to keep in the fumes, and 

a.— The articles, hav- let it remain for a few hours. The dls- 

ing been previously washed, may be placed advantage of bleaching with sulphur Is 

for an hour in a weak chloride of lime that the articles, so bleached soon become 

water, and then himg out on a line to yellow, which does not happen to them 

dry slowly. The chloride of lime water when they are bleached by oxalic acid, 

should be made by mixing 1 part (by b.— Wash in warm soap Uquor, well 

weight) of chloride of lime with 20 parts brushing them both inside and out ; then 

of water, agitating the mixture with a rinse in cold water, and they are ready 

stick until ’ all the particles of chloride for bleaching. 

of lime are thoroughly broken up, allow- c. — Sodium bisulphite, 10 dr. ; tartaric 

ing the mixture to settle, and pouring off acid, 2 dr. ; borax, 10 dr. Mix. Moisten 
the clear portion from the dregs for use. a small quantity of the powder and ap- 

b. — On a small scale, with such an ar- ply it with a t(Wth brush so the hat. 

tide as a straw hat. a bannet, a basket, d. — Barium peroxide (hydrated), 83 

etc., the following method may be fol- grams ; sodium bisulphate, powder), 17 

lowed : The straw, having been well grams : borax, 8 grams. Mix with water 

washed with weak soda lye, is rinsed in and apply. 

plenty of dean water, lightly shaken, etc. ; e. — The following appeared In the 

remove superfluous moisture, and place. Western Druggist : Tartaric acid, 2 dr. 

supported on a stick, under a large glazed Put up in wax paper. Dissolve In 1 ta- 

earthenware pan turned upside down. A blesiKwnful of water, and apply with a 

very small pipkin, capable of holding tooth brush, and, when clean, rinse off 

about ^ pt, is now placed on the Are, with warm water and put qslde to dry. 

and about H oz, of roll brimstone placed f, — Hats made of natural (uncolored) 

in it When the brimstone is all melted straw, which have become soiled by wear, 
a light Is applied to it so as to cause may be cleaned by thoroughly sponging 

It to catch fire. The pipkin, with the in- with a weak solution of tartaric acid in 

flamed sulphur, is now placed under the water, followed by water alone. The hat, 
glazed pan In such a petition as not to after being so treated, should be fastened 

scorch the article to be bleached.. The by the rim to a board by means of pins, 

spaces between the pan and the table or so that It will keep its shape in drying, 
floor on which it resU must be carefully g. — Sponge the straw with a solution of 

closed with damp cloths placed around to sodium hyposulphite, 10 grams ; glycerin^ 

prevent the escape of the sulphurous-acid 5 grams ; alcohol. 10 grams ; water, 7o 

gas produced by the combustion of the grams. Lay aside in a damp place for 24 

Bulpbur. In about 2 hours the pan may hours, then apply : Citric acid, 2 grams; 

be removed, when the straw will be found alcohol, 10 grams ; water, 90 grams, n 

nicely bleached. the hat has become much darkened m 

c. — ^Expose to the fumes of burning sul- tint by wear, it will probably be nec^ 

phur in a close chest or box, or by im- sary to expose It to the action of a 

mersing It in a weak solution of chloride pronounced bleaching agent, such as given 
of lime, and afterward washing It well under “c." * 

in water. Water, strongly acidulated h.— White Manila.-r-Sprlnkle with wa- 
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ter and expose to the fumes of burning 
sulphur in a tight box. 

l.~To Finish or Stiffen.~(l) After 
cleaning^ and bleaching, white bonnets 
should be stiffened with parchment size 
Black or colored bonnets are finished with 
a size made from the best glue. Straw 
or chip plaits, or leghorn hats and bon- 
nets, may also be cleaned, bleached and 
finished as above. 

(2) Stiffen by the application of a lit- 
tle gum water, and press on a block with 
a hot iron to bring them back into shape. 

(3) If a waterproof stiffening is re- 
quired, use one of the varnishes for which 
formulas follow ; Copal, 450 parts ; san- 
darac, 75 parts ; Venice turpentine, 40 
parts ; castor oil, 5 parts ; alcohol, 800 
parts. 

(4) Shellac, 500 parts ; sandarac, 175 
parts; Venice turpentine, 50 parts; cas- 
tor oil, 5 parts ; alcohol, 2,000 parts. 

<5) Shellac, 750 parts; rosin, 150 
parts; Venice turpentine, 150 parts; cas- 
tor oil, 20 parts ; alcohol, 2,500 parts. 

(6) Shellac, 4 oz. ; sandarac, 1 oz. ; 
gum thus, 1 02 . ; alcohol, 1 pt. In this 
dissolve aniline dyes of the requisite color, 
and apply. For white straw, white shel- 
lac must be used. 

Tallow. 

• 

1. — Bleaching and hardening. — In a 
copper boiler put % gal. of water and 
100 lb, rendered tallow ; melt over a slow 
fire, and add, while stirring, l lb. of oU 
of vitriol, previously diluted with 12 lb. 
of water ; afterward, H lb. of bichromate 
of potassa, in powder; and lastly, 13 pt. 
of water, after which the fire is suf- 
fered to go down, when the tallow will 
collect on the surface of the dark green 
liquid, from which Jt Is separated. It 
is then of a fine white, slightly greenish 
color, and possesses a considerable degree 
of hardness. 

2. — Cleansing and Bleaching, — Dissolve 
1 lb. of alum in 2 gal. of water ; the water 
should be boiling. Now add 20 lb. of tal- 
low, and continue to boll for about an 
hour, skimming frequently. Stain through 
stout muslin and allow it to harden. 

Tannin, Walnnt Shelb. 

White cottons and linens : Javelle wa- 
ter (liquor sodae chlorinatae), warm chlo- 
rine water, concentrated solution of tar- 
tarlc acid. Colored goods or silks : chlo- 
rine water, diluted according to the tis- 
sue and color, each application to be fol- 
lowed by washing with wster. 


(Tar, Eitch, etc.) 


Tapestry, Ancient, 

Dissolve a bar of soap in 1 gal. of boil- 
ing water; when cold, put 1 qt. of this 
dissolved soap in 1 gaL of cold water. 
Have ready at hand some pieces of soft 
flannel, a soft brush, a piece of wash 
leather, and some clean, dry sheets. First, 
well brush with a hard, long-haired clothes 
brush, taking care to remove all the dust 
from the corners ; for this latter purpose 
it is better to use a small, pointed brush 
and a pair of bellows. If the tapestry is 
on the wall, begin to clean it at the top, 
but do not clean more than one square 
yard at a time. Dip a piece of flannel 
Into the soap liquor, squeeze it out gen- 
tly, and well rub it into the tapestry to 
make it lather, and well brush with a 
soft brush. Then wring the flannel out 
of the soap liquor, and dry the square 
with the soapy flannel and the wash leath- 
er, and afterward dry with the sheets. 
The tapestry is to be dried with the soap 
in it, for on no account must it he rinsed. 
Dissolve 4 oz, of tartaric acid in 1 pt of 
boiling water, and put it into a pan con- 
taining 2 gal. of cold water. Dip a clean 
sponge into this acid water, equeeze it 
and then well rub it into the spot you 
have just cleaned and dried. When this 
has been done it must be again well .dried 
with the sheets before being left And 
so proceed, a square yard at a time, until 
the whole is cleaned. The soap liquor 
must be thrown away and a fresh lot 
mixed, as often as it becomes dirty. When 
the tapestry has all been cleaned, and it 
is quite dry, take a lump of pipeclay and 
well rub it into it, and then brush it with 
a clean clothes brush. This last process 
takes out the soap and spirits, and also 
brightens the colors. Keep a good fire in 
the room while you are cleaning the tap- 
estry. 

Tar, Pitch, Axle Grease, etc. 

1 . — ^White goods : Moisten the goods, 
wipe the spots with a sponge dipped In oil 
of turpentine, covw them with filter pa- 
per, and pass a hot iron over them several 
times ; finally wash the goods in warm 
soap water. Colored cotton and woolen 
goods : Moisten the goods, spread the spot 
with grease, soap It in thoroughly, allow 
the soap a few minutes to act, and wash 
alternately in oil of turpentine and hot 
water. If this does not work, cover the 
spot with the yolk of an egg that has been 
mixed with some oil of turpentine, and al- 
low it to dry. Scratch off and wash it 
out thoroughly with hot water. Then 
finally wash the goods in water to which 
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some hydrochloric acid has been added, 
and rinse out thoroughly in clear river 
water. 

2. — Tar and pitch produce stains easily' 
removed by successive applications of spir- 
its of turpentine, coal-tar naphtha and 
benzine. If they ai^ very old and hard, 
it is well to soften them by lightly rub- 
bing with a pledget of wool dipped in 
good olive oil. The softened mass will 
then easily yield to the action of the other 
solvents. Rosins, varnishes and sealing 
wax be removed by warming and ap- 
pl 3 rtng strong alcohol. Care must always 
be taken that, in rubbing the material to 
remove the stains, the friction shall be 
applied the way of tJ&e stuff, and not In- 
differently, backward and forward. 

3. — On white goods, soap and oil or tur- 
pentine, alternating with streams of wa- 
ter. Colored cottons and woolens, rub in 
with lard, let lie, soap, let lie again, and 
treat alternately with oU of turpentine 
and water. Silks the same, more care- 
fully, usii^ benzine instead of oil of tur- 
pentine. Freshly made tar stains can be 
removed by rubbing with lard and washing 
with soap and water. 

TOe*. 

^ Rub well first with smooth brick or 
pumice, to remove the injured surface, 
and then, after an addition of red ocher 
to give uniform color, when clean, dry, 
and free from holes, etc,, pour over the 
floor a sufficiency of common oil of olives, 
such as they use in Italy everywher for 
this purpose, seeing that the floors of all 
houses in that country are composed of 
tiles, which are either oiled simply of ce- 
mented smoothly, and painted over with 
patterns in imitation of carpet or mosaic. 

Tin. 

All kinds of tins, molds, measures, etc., 
may be cleaned by being well rubbed wlUi 
a paste made of whiting and well water. 
They should then be rubbed with a leath- 
er. and any dust remaining on them 
should be removed by means of a soft 
brush. Finally, they must be polished 
with another leather. Always let the in- 
side of any vessel be cleaned first, since 
in cleaning the inside the outside always 
become soiled. For very dirty or greasy 
tins, grated bath brick and water must 
be used. Petroleum or paraffine and pow- 
dered lime, whiting, or wood ashes, will 
scour tins with the least labor. 

Bust J^evention . — Cleanse them, wipe 
quite diy, smd place them near the fire. 
With thU larecautlon, tinware will last a 
much time than usual. 


(Vamifih) 


Tin, To P<aish. — 1. — ^Vienna lime, ap- 
plied with a linen rag. 

2. — ^Use whiting and water with a 
chamois skin. 

3. — ^A fine finish can be given •to tin by 
burnishing, the burnisher being wet with 
oxgall diluted with water. Wash with 
water containing a trace of tartar, and 
dry. 

Tobacco Pipes, 

A very simple and effective plan. Cut 
% in. from the end of an ordinary cork 
and fit It tightly into the bowl of the 
pipe. Then with a knife cut a hole 
through the cork wide enough to admit 
the nozzle of a water tap with a little 
pressure ; turn on the water gently until 
the flow through the stem Is sufficiently 
strong, and let It run until the pipe Is 
clean. 

Varnish and Ofl Colors. 

1. — Clotftfnp.— On white or colored lin- 
ens, cottons or woolens, use rectified oil 
of turpentine, alcohol, lye, and then soap. 
On silks, use benzine, ether and mild soap, 
very cautiously. 

2. — Furniture and Floors . — ^Where oil 
colors or varnish are to be removed from 
the surafee of floors of furniture, it Is 
usual to treat them with sod^ As a rule, a 
solution of ordinary washing soda Is em- 
ployed, and applied cold. This, In time, 
accomplishes Its t^k, but its action Is 
slow and not very efficient A far better 
way is to use caustic soda, which can be 
bought in iron 'Cans, and use the solu- 
tion hot With a hot lye of this sort oil 
color can be removed in a few minutes, 
and varnishes nearly as rapidly. As the 
solution attacks the skin, it 'should be 
applied with a cotton or hemp swab.. A 
bristle brush is useless for the purpose, 
as the bristles dissolve almost tmme<Uately 
in the lye, leaving nothing but the handle 
of the brush, while cotton or hemp Is not 
affected. When the wood is clean It should 
be well washed with water. The strong 
soda lye darkens the color of oak, but 
If this be objectionable, It can easily be 
corrected by brushing the -wood over with 
dilute muriatic acid, washing It thorough- 
ly as soon as the color is satisfactory, and 
finishing with a weak solution of soda 
to neutralize the last traces of acid, in 
applying the acid, neither cotton nor hemp 
can be used, as they are quickly destroyed, 
but bristle brushes are not affected un- 
less they are bound with Iron. In gen- 
eral, care should be taken never to use 
muriatic add In rooms or workshops 
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where Iron toole are lying about, as the 
vapor, ewn from dilute acid, is quickly 
diffused through the rooms, and attacks 
all iron or steel that it can reach. The 
best way is to make all acid applications 
in the open air. It is hardly necessary 
to say that cotton or linen clothes should 
be worn in using the soda lye, as a drop 
of lye, falling on woolen cloth, immedi- 
ately makes a hole. 

3.— Funnels and Jifeasures,— a.--Fun- 
nels and measures used for measuring 
varnishes, oils, etc., may be cleaned by 
soaking them In a strong solution of lye 
or pearlash. 

b, — Another mixture for the same pur- 
pose consists of pearlash with quicklime 
in aqueous solution. The measures are 
allowed to soak in the solution for a short 
time, when the resinous mater of the 
paint or varnish is easily removed, 

c, — A thin coating of petroleum lubri- 
cating oils may be removed. It is said, by 
the use of naphtha or petroleum benzine. 

Veils. 

1. — Black. — Pass them through a warm 
liquid of bullock's gall and water ; rinse 
in cold water ; then take a small piece 
of glue, poiA* boiling water on it, and 
pass the veil through it ; dap it, and 
frame to dry. 

2. — White. — Put the veil in a solution 
of white soap and let It simmer M hour ; 
squeeze it in some warm water and soap 
until quite clean. Rinse it from soap, 
and then in dean cold water in which Is 
a drop of liquid blue. Then pour boil- 
ing water upon 1 teaspoonful of starch, 
run the veil through this, and clear it 
well by clapping it Afterward, dry it 
out, keeping the edgra straight and even. 

Veil Dm. 

1. — Benzine is applied with a sponge. 
It will remove almost every stain, and 
does not destroy the texture in the least 

2, — ^The following method, If carried 
out carefully, will restore dirty vellum to 
its original condition. Place the vellum 
on a board, and damp it well with a 
sponge, water being applied to both sides. 
The vellum will then get limp and will 
stretch. With the dressed side uppermost 
on the board, drive tacks well In around 
the four ed^, pulling the vellum out- 
ward meanwhile as tightly as possible. Al- 
low the vellum to dry naturally, when it 
will be found that all the creases have 
dlsappeai^ To remove any obstinate 
dirt or stains, after the vellum has be- 
come dry, and while it is still tacked to 


(Velvets) 


the board, wash it with a weak solution 
of oxalic acid, say a pennyworth of acid 
dissolved in 1 pt of water. It may be 
stated that in all skins of vellum there 
are transparent patches and certain natu- 
ral marks, which, of course, will not be 
removed. (See Parchment.) VeUum 
must not be touched with glass pa- 
per, as this would spoil It completely. 
If it is thin,' and Is intended for a book 
cover. It should be lined with white pa- 
per. This is best done by again tacking 
it on the board with the undressed side 
uppermost, pasting the paper, placing it 
(JOwn, and rubbing it thoroughly, after- 
ward allowing it to dry in this position. 

3 . — Cleaning Vellum of Banjo. — SUght- 

slacken the bracket screws, then rub the 
head with a flannel and cold water ; a lit- 
tle soap should be used, if necessary ; 
tighten up the head again while still 
damp. 

Velvets Velveteens and Flai^. 

1. — Silk and cotton velvets, velveteens 
and plush, when stained or generally 
soiled through wear and exposure, may 
be either cleaned or dyed. Slightly soiled 
fabrics should be brushed to get rid of 
dust, and then be sponged with a weak 
solution of borax or benzine. When very 
much soiled they will have to be dipped 
in a bath of benzine, weakened by the 
addition of a little water. The drying 
should not be too rapid, but thorough. 
The pile must be brushed quickly the 
right way. But previous to brushing the 
pile the back of the fabric must be stiff- 
ened. Prepare a strong solution of gum 
arable in warm water. On taking the 
velvet or plush out of the bath, dry It, 
and then brush the back all over with the 
gum. This stiffens the fabric, and pre- 
vents the pile getting loose. When dry, 
turn over the velvet on the right side and 
brush it smartly, so that the pile lies 
upright, and in the proper direction. If 
this precaution of stiffening the back is 
not observed the brushing will only do 
harm. If stiffened, the pile remains firm, 
and can be easily brushed up. In the 
case of figured and parti-colored velvets, 
this precaution should never be omitted, 
or the design will be spoiled. Velvet dress 
trimmings that are faded and greasy may 
be made to appear like new material by 
judiciously following the above directions. 

2. — Mix 2 tablespoonfuls of liquid am- 
monia and 2 tablespoonfuls of warm wa- 
ter, and put it on the velvet with a stiff 
brush, rubbing it well into the pile, so as 
to take out all stains and creases. 

3. — To Raise the JPfle.— a.— Clean it 
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with the usual solvent, then hold the 
wrong side over steam arising from boiling 
water until the pile rises ; or dampen 
lightly the wrong side of the plush and 
hold it over a pretty hot oven, not hot 
enough to scorch, however ; or make a 
clean brick hot, place upon it a wet cloth, 
and hold the plush over it, and the steam 
will raise it 

b. — Cover a hot iron with a wet cloth, 
lay the velvet or plush over It, and beat 
carefully with a clothes brush. Lay the 
stuff on a smooth place and do not touch 
until it is quite dry. 

Violins. 

1. — Use soap and water, but avoid its 
running through the "f holes. Clean the 
interior with dry rice. Do not use spirit 

2. — Moisten the soiled parts with salad 
oil, then mix the same oU and spirits 
of wine together in a basin trying its 
strength first on a part of the neck or 
scroll, then with a piece of white linen 
rag dipped in the oil and spirit rub the 
soiled parts; keep shifting the rag as it 
gets dirty ; it wilt take several days to 
do. but keep the parts well soaked where 
dirty, with oil, after every rubbing; but 
by no means scrape St. 

3. — Ordinary Paraffine Oil. — Slightly 
saturate a rag of soft silk, and proceed 
to wash your violin therewith. The ef* 
feet is almost magical ; the paraffine dis- 
solves the crust of dirt and rosin and 
cleans the varnish without injuring. 

4. — For the outside, a strongish solu- 
tion of washing soda, applied with a piece 
of flannel. If you find the soda removes 
the varnish (as it does with some oil var- 
nishes), use soap and water and then 
paraffine. When clean, rub with linseed 
oil Spirits of wine removes the old rosin 
at once, but sometimes takes the varnish 
with it. For the inside, get a handful of 
rice, steep it in a solution of sugar and 
water for 5 minutes, strain off, and nearly 
dry the rice till just sticky. Put in at 
soundholes and shake till tired. This will 
pick up all dirt ; then turn out 

VhrfiB Bows. 

1. --Take a small piece of flannel, wet 
it cold process, well rub it with best yel- 
low soap, double it ; holding the hair gen- 
tly between the Anger and thumb, rub 
gently ttU dean, viOng plenty of soap; 
rinse the flannel wipe off, and then wipe 
Sty with a piece of ^calico or linen; in 
an hour aftenraid It #111 be ready for the 
rodn. 

2. — A solution bora^ and water. 


(Wall Paper) 


Wall Paper. 

1. — To remove all stains or marks, 
where people have rested their heads, from 
wall papers, mix pipeclay with water to 
the consistency of cream, lay it on the 
spot, and allow it to remain till the fol- 
lowing day, when it may be easily re- 
moved with a penknife or brush. 

2. — If not very dirty, the paper of any 
room* will be much Improved by brushing 
it over in straight lines with a soft broom 
covered with a clean, soft cloth ; if, how- 
ever, the paper be much soiled, very stale 
bread is the best thing to clean It with, 

3. — The following has been recommend- 
ed : Mix together 1 lb. each of rye flour 
and white flour into a dough, which is 
partially cooked and the crust removed. 
To this I oz. of common salt and ^ oz. 
of powdered naphthaline are added, and 
finally 1 oz. of corn meal and ^ oz. of 
burnt umber. The composition Is formed 
into a mass of the proper size to be 
grasped in the hand, and in use it should 
be drawn In one direction over the sur- 
face to be cleaned. 

4. — A method recommended by a practi- 
cal painter and decorator is to take a soft, 
flat sponge, being careful that there are 
no hard and gritty places in it. then get 
a bucket of new* clean, dry wheat bran 
from the mill or feed store. To use it. 
hold your sponge flat side up, and put 
a handful of bran on it ; then quickly 
turn against the wall, and rub the wall 
gently and carefully with It ; then repeat 
the operation. Hold a large pan, or 
spread down a drip cloth to catch the 
bran as it falls, but never use the same 
bran twice. Still another way is to use 
Canton flannel. The best way to use it 
Is to get, say, 3 yards, and then cut it 
In strips, lengthwise, a foot wide : then 
roll a strip around a stick 10 in. long, 
so as to have the ends of the stick covered. 
Have the stick not more than 1 in. in 
diameter. Have the cottonous or nap side 
of the cloth outside. Commence and 
wipe ; when the cloth gets soiled, unroll 

I that much and make a roll of it ; wipe 
: again, and repeat. Have your second or 
' soiled roll turn in toward the first or 
clean roll. Hold them together with the 
thumb and finger. In this way you can 
change places on the cloth when soiled 
and roll the soiled place In, whldi will 
enable you to use the whole face of the 
cloth. To take out a grease spot requires 
careful manipulation. First take aevral 
thicknsses of brown wrapping paper and 
make a pad; place It a^nst the grease 
spot, and hold a hot flatiron against iti 
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to draw out the grease, which will soak 
into the hrown paper. Be careful to 
have enotigh layers of brown paper to 
keep the Iron from scorching or discolor- 
ing the wall paper. If the first applica- 
tion does not take out nearly all the 
grease, repeat with clean brown paper or 
a blotting pad. Then take an ounce vial 
of washed sulphuric ether and a soft, fine, 
clean sponge, and sponge the spot care- 
fully until all the grease disappears. Do 
not wipe the place with the sponge and 
ether, but dab the sponge carefully against 
the place. A small quantity of ether is 
advised, as it is very Inflammable. 

5. — There are several ways by which 
wall paper can be cleaned so that it looks 
almost as good as new. Take a loaf of 
bread, state, but not too hard, and cut 
off one crust ; then, taking it in one hand, 
rub the paper gently with the exposed 
surface. When the bread looks soiled cut 
off a very thin slice and proceed with the 
work. It is best to rub up and down on 
the paper, and clean each place thor- 
oughly before leaving It. 

6. — Another way is to take a loaf of 
bread, and, after removing the crust, soak 
it in cloudy household ammonia. It must 
be so wet that one can work it in the 
hands Into a*ball. Rub the paper lightly 
with It, and as the bafl becomes soiled 
on the outside knead it until a clean sur- 
face is exposed. This will remove the 
dirt and smoke, and freshen the paper 
wonderfully, 

7. — Another plan is to make a soft 
dough of coarse brown flour mixed with 
water; It should be stiff enough to han- 
dle easily. The paper can be rubbed with 
it as in the former method. 

8. — When there are grease spots on the 
paper, lay coarse brown paper over them 
and pass a hot Iron over. Fresh paper 
may be needed several times if the spot 
is large. When there are spots from 
which the color has been removed, they 
can be made to look as good as new by 
the use of water-color paints. The de- 
sign should be traced first, and the filling 
then put In with the paints. 

9. — Four oz. of pumice atone, in fine 
powder, are thoroughly mixed with 1 qt. 
of flour, and the mass is kneaded with 
water enough to form a thick dough. This 
dough is formed Into rolls about 2 in. in 
diameter, and 6 or 8 in. long; each one 
is aewed up In a piece of cotton cloth 
and then boiled In water for from 40 to 
50 minutes— long enough to render the 
dough firm. After cooling, and allowing 
the rolls to stand for several hours, the 
outer portion is peeled off, and they are 
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then ready for use, the paper being rubbed 
with them as in the bread process. 

10 . — Tapestry Papers . — Prepare a firm 
paste with 1 part of powdered pumice 
stone, 6 parts of wheat flour and a suffi- 
cient quantity of water ; make of this 
paste cylinders from 2 to 2% in. in di- 
ameter and 7 or 8 in. long. Inclose these 
in muslin, sewed as tight as possible, and 
then put the rollers In a vessel contain- 
ing boiling water, and continue the boiling 
for three-quarters of an hour. Take them 
out, and leave at rest for 12 hours In a 
cool spot. Then take off the covering. 
They may be employed for rubbing the 
papers to be cleaned. 

Walls, Smoky. 

Brush well, wash with a strong solu- 
tion of pearlash, rinse at once with clear 
water ; then give the walls, when dry, a 
thin coat of fresh slaked lime with con- 
siderable alum, dissolved in hot water, 
added. After this is dry, apply whiting 
in good size. There are a number of 
preparations on the market for cleaning 
walls which have become discolored, but 
most of them seem to be held as a trade 
secret. A small dirt spot can often be 
removed with a “dry cleaner’' such as is 
used by artists to clean up their draw- 
ings. Grease spots can sometimes he re- 
moved by flooding that portion of the wall 
with benzine ; then apply blotting paper 
and rub with a hot flat-iron. Great care 
must he taken, however, that no fire is 
brought in immediate contact with the 
benzine as it is very explosive and in- 
flammable. This plan should only be used 
to remove isolated spots and is not adapted 
for wholesale cleaning. 

Water, Polishing, 

Whiting, 9 oz. 5 dr. ; alcohol, 1 lb! ; 
ammonia, 1 oz. 3 dr. Shake well together. 

Wax. 

Melt the wax in a jar, and put into it 
powdered nitrate of soda (Chill saltpe- 
ter), in the proportion of 1 oz. to the lb. 
of wax; afterward add, by degrees, 2 oz. 
to the lb. of sulphuric acid, diluted with 
10 times Its weight of water, keeping the 
wax warm and strmg the whle. Let 
it stand a short time, and then fill up 
the jar with hot water, and allow the 
whole to cool. The wax should then be 
white. Afterward wash with water to re- 
move any nitric acid that may remain, as 
it would make the wax yellow. 

Wheels, Pt^ishing. 

Turn some wood wheels of various sizes 
and cover them on the face and edge with 
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leather of various qualities ; wash leather 
for use with rouge, and a doaiw kind 
for use with emery, pumice, etc. The 
leather can be fastened with glue. The 
best wheels are made by punching disks 
of leather, cloth, eta, and then screwing 
these disks tightly together on a mandril ; 
but these take a large quantity of ma- 
terial. Some things can be polished very 
well with plain wood wheels. Small glass- 
grinding jobs, for instance, can be easily 
polished with two wood wheels, one for 
pumice and water and another for rouge 
and water. Make your wheels of a size 
and shape to suit the work you have In 
hand. A few circular brushes are very 
usefuL 

, Whiting, To Make Into a Polishing 
Cake. 

1. — ^Usc plaster of paris or dentar plas- 
ter. Mix with water and apply with a 
rag. 

2 — Batts. — Whiting can be pressed into 
balls after moistening it with thin gum 
water. 

Wickerwork, 

Make a solution of 1 part of chloride 
of lime with 20 parts of water; well mix, 
then let stand, and run off the clear liquid 
into a wooden tub. Dip the baskets in 
this and let them stay half an hour; re- 
move them from this solution, then dip 
in hydrochloric acid and water (1 to 20) ; 
let remain ^ hour, then wash in plenty 
of water, and let dry in a cool, shady 
place. 

Windows. (See also HOUSEHOLD FOR- 
MULAS.) 

1. — Frost. — In a number of experiments 
In removing ice or congelation of water 
from window panes, 14 methods were 
used. In shops where there are so-called 
“box window^ the congealing was most 
apparent, and in some where there was 
a comparatively dry heat the windows 
wer not materially affected. The reme- 
dies are given In the Order of their effi- 
cacy : 1, flame of an alcohol lamp ; 2, 

sulphuric acid ; 3, aqua ammonia ; 4, 
glycerine; S, aqua regia; 6, hydrochloric 
acid ; 7, benzine ; 8, hydriodlc acid ; 9 
boric add; 10, alco^l; U, nitric a<^; 
12, cobalt nitrate ; 13, infusion of nut- 
gaJDs; 14, tincture of ferrous sulphate. 
By tlu use of an alcohol lamp — wbi^ of 
course, has to be handled with great care 
— the results were immediate, and the 
effect more nearly permanent than by any 
other of the mcperlments. The sulphuric* 
add application waa made with a cotton- 
doth swab, care being taken not to allow 
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any dripping, and so with all other adds. 
The effect of the aqua ammonl^ was al- 
most instantaneous, but the window was 
frosted again in a short time. With the 
glycerine there were very good results — 
but slight stains on the window, which 
were subsequently easily removed. 

2.— Point and Puftj/.— Put suffldent 
saleratus Into hot water to make a strong 
soluUon, and with this saturate the paint 
which adheres to the glass. Let it remain 
until nearly dry, then rub it off with a 
woolen cloth. 

3- — Polishitiff Paste. — Castile soap, 2 
oz. : boiling water, 3 oz. Dissolve, and 
add the following, in fine powder : Pre- 
cipitated chalk, 4 oz. ; French chalk, 3 
oz. ; tripoli, 2 oz. Mix, and reduce with 
water to the consistency desired. 

4. — Powder, — a. — A good cleaning pow- 
der for show windows and mirrors Is pre- 
pared by moistening caldned magnesia 
with pure benzine, so that a mass is 
formed suflSclently moist to let a drop 
form when pressed. The mixture has to 
be preserved in glass bottles with ground 
stoppers in order to retain the easily vol- 
atile benzine. A little of the mixture is 
placed on a wad of cotton and applied 
to the glass plate. Do not use near a 
fire or light, as t^e benzine Vapor is very 
Inflammable and explosive. 

b. — Mix 1 part of olive oil, 1 part of 
ammonia, 2 parts of lime and 1 part of 
water to a thick paste. 

5. — Hast. — Try a mixture of 30 parts 
of water with 7 parts of hydrochloric acid 
and a trace of Iodine, Rub the plate 
with a linen rag moistened with the fluid, 
and then polish. 

6. — TFoshfnp.— 4.— Wash the glass in 
the usual manner with water containing 
about H oz. of concentrated ammonia 
water to a pailful of water — not more, 
for fear of removing the paint or varnish 
from the woodwork. While the glass Is 
wet, and without rinsing, go over the en- 
tire surface with a weak solution of hy- 
drochloric acid, prepared by adding to a 
pailful of fresh water 2 or 3 oz. of. strong 
muriatic add. This neutralizes the am- 
monia and the alkali in the glaas, and 
forms some soluble chlorldeB which aid 
In the polishing. Finally, dry and polish 
with a clean cloth. The acid will have 
no iU effects upon paint or varnish upon 
the window frames, nor even upon un- 
palnted woodwork. If metal window 
frames hold the glass, the acid is liable 
to attack these, and should be avoided, or 
used cautloualy. A weaker add would be 
advisable In this case. 

b.— In washing windows, a narrow- 
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bladed wooden knife, sharply pointed, will 
take out the dust that hardens in the 
corners of the sash. Dry whiting will 
polish the glass, which should hrst be 
washed with weak black tea mixed with 
a little alcohol Save the tea leaves for 
the purpose. 

c, — Procure a wash leather of conveni* 
ent size and some “paperhanger’s” can- 
vas; 2 yd., divided Into 3 pieces,, will be 
a nice size to work with. Have the cut 
sides hemmed, and they will last a long 
while. When It is desired, use one ; boil 
or soak for an hour or so in a solution 
of soda and water, then wring out, and 
rinse in as many courses of clean water 
as you like; then partially dry (practice 
will enable you to judge), fold to a con- 
venient size, and it will be ready for use. 
The soda solution will now be cool enough 
for the leather (if too hot it will shrivel 
the leather) ; wash In the same manner, 
and wring superfluous moisture out ; then 
wash the glass thoroughly with it and 
plenty of elbow grease, and polish off with 
the canvas. 

d —Window polishing paste is made of 
90 parts of prepar^ chalk and .5 parts 
each of white bole and Armenian bole, 
rubbed togethei; Into a smooth paste with 
50 parts of water and 25* parts of alco- 
hol. This paste is to be rubbed on the 
window, allowed to dry, and then rubbed 
off with cloths. 

Wood, 

I.— flleachirtff.— In most cases, the 

staining of wood may be effected so as to i 
produce very bright colors without any 
previous preparation, as, generally speak- 
ing, the mor^nts employed have a bleach- 
ing action on the W(H^. But In many 
cases, in consequence of the quality of 
the wood under treatment, it must be 
freed from its natural colors by a pr&- 
liminary bleaching process. To this end 
it is saturated as completely as possible 
with a clear solution of 17% oz. of chlo- 
ride of lime and 2 oz. of soda crystals in 
10% pt of water. In this liquid the 
wood Is steeped for half an hour, If it 
does not appear to Injure its texture. 
After this bleaching it Is Immersed in a 
solution of sulphurous add to remove all 
traces of chlorine, and then washed In 
pure water. The sulphurous add which 
Olay ding to the wood In spite of washing 
floes not appear to Injure it, or alter the 
colors which are ai^lled. 

Hoto fo Improve the 
Appearance of.— "Ur. O. J. Henkels, of 
Philadelphia, suj^ests that when the 
polish on new furniture becomes dull It 


can be renewed by the following process : 
Take a soft sponge wet with clean cold 
water, and wash over the article. Then 
take a soft chamois skin and wipe It 
clean. Dry the skin as well as you can 
by wringing it in the hands, and wipe 
the water off the furniture, being careful 
to wipe only one way. Never use a dry 
chamois skin on varnished work. If the 
varnish ' is defaced, and shows white 
marks, take linseed oil and turpentine In 
equal parts, shake them well In a phial, 
and apply a very small quantity on a 
soft rag until the color is restored ; then 
with a clean, rag wipe the mixture , 
entirely off. in deeply carved work the 
dust cannot be removed with a sponge. 
Use a stiff-haired paint brush instead of 
a sponge. The cause of varnished furni- 
ture becoming dull, and the reason why 
oil and 'turpentine restore Its formed pol- 
ish, it will be appropriate to explain. The 
humidity of the atmosphere and the action 
of gas cause a bluish-white coating to 
collect on all furniture, and show con- 
spicuously on bright polished surfaces, 
such as mirrors, pianos, cabinet ware and 
polished metal. It is easily removed as 
previously directed. The white scratchcB 
on furniture are caused by bruising the 
gum of which varnish is made. Copal 
varnish is composed of gum copal, linse^ 
oil and turpentine or benzine. %Ppal is 
not soluble in alcohol as other gums are, 
but is dissolved by heat. It is the foun- 
dation of varnish, as the oil is used only 
to make the gum tough, and the turpen- 
tine Is required only, to hold the other 
parts in a liquid state, and it evaporates 
Immediately after Its appUcation to fur- 
niture. The gum then becomes hard and 
admits of a fine poUsh. Thus, when the 
varnish Is bruised, it Is the gum that 
turns white, and the color is restored by 
applying the oil and turpentine. If the 
mixture is left on the furniture it will 
amalgamate with the varnish, and become 
tough. Therefore, the necessity of wiping 
it entirely off at once. To varnish old 
furniture, it should be rubbed with pul- 
verized pumice stone and water to 
off the old surface, and then varnish with 
varnish, reduced, by adding turj;»ntine, to 
the consistency of cream. 
stiff-haired brush. If it does not look 
Sell, repeat the rubbing with pumice 
stone, and, when dry, varnish it a^ 
For a crack, a worm-eaten hole, or a deep 
flaw, prepare the proper dust, ^ the ad- 
mixture of brick dust in flour (also kept 
SylTor whWitg or ocher, or any re- 
quired tint. Then take well cooked glue, 
and on a house plate stir it In slowly. 
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while hot. with sufficient powder for your 
work. Dab the hole or crack with your 
glue rush, then with a putty knife stir 
about the mixture on the plate, taking 
caj'e you have the right color. When sure 
on this point, take some of the cement on 
the end of the knife and insert It in the 
desired place. Then use as much press- 
ure as j'ou possibly can with the blade, 
and keep smoothing at it Sprinkle a 
little of the dry powder on the spot 
When tohroughly dry, sandpaper the sur- 
face with an old used piece, so as not to 
abrade the joint You can then varnish 
the mending. Where weevil and wood 
worms have devoured the furniture, cau- 
tiously cut out the part till a sound place 
is reached. Poison the wood with a solu- 
tion of sulphate of copper injected into 
the hollow. Let it dry. Cut an angular 
piece of same wood from your board, and 
with a sharp chisel make a suitable aper- 
ture for its reception. Fix it with glue. 
When thoroughly dry, work with carving ’ 
tools or rasp and glass, scraping till .the 
new bit of work exactly matches the old. 

3 , — Heat Stains from Polished Wood , — 
Fold a sheet of blotting paper a couple 
of times (making 4 thicknesses of the 
paper), cover the place with it. and put 
a hot smoothing iron thereon. Have 
ready at hand some bits of flannel, also 
fold^. made quite hot. As soon as 
the iron has made the surface of the wood 
quite warm remove the paper, etc., and 
go over the spot with a piece of paraffine, 
rubbing it hard enough to leave a coat- 
ing of the substance. Now with one of 
the hot pieces of flannel rub the injured 
surface. Continue the rubbing, using 
freshly warmed cloths, until the white- 
ness leaves the varnish or polish. The 
operation may have to be repeated. 

4, — Mahogany. Spots on . — Stains and 
spots may be taken out of mahogany with 
a little aquafortis and water, or oxalic 
acid and water, rubbing the part by means 
of cork, till the color is restored, observ- 
ing afterward to wash the wood well with 
water, and to dry and polish as usual. 

5 , — Odors of Wood and Mold. — a. — To 
free chests and trunks from evil-smelUng 
and other odors, paint them several times 
with a solution of shellac according to the 
fonowing directions: To assure a pleas- 
ing color to the inside of the box, simi- 
lar to gold varnish, we should recom- 
mend that the shellac solution be thinned 
down with 1 or 2 parts of alcohol for 
the first coat; after that the coats may 
be laid on with die original varnish. At 
least one coat is advisable for ail chests, 
except such as contain pulverized spices, 


since the varnish often becomes tacky in 
these. The varnish is made ug of 1 kgm. 
of shellac, I kgm. of alcohol from 90 to 
959(1 pure, 50 grams of boracic acid and 
50 grams of castor oil. Pour the alco- 
hol over the shellac, and dissolve it by 
frequent turning of the vessel. The bo- 
racic acid and castor oil may now be 
added. This varnish Is well adapted for 
the covering of stationary boxes. For this 
purpose ‘ it Is well to give the articles 1 
or 2 coats of linseed oil, after which 3 
coats of the varnish will be sufficient. 

b. — The surfaces of the boxes, wooden 
vessels, etc., affected should be coated 
with the following mixture : Acetic ether, 
100 parts ; formaldehyde solution, 6 
parts; phenol. 4 parts; tincture of euca- 
lyptus leaves, 60 parts. The boxes to be 
then exposed In the open air to the sun. 

6. — Polish for Removing Stains. — Alco- 
hol, 98%, 1 pt. ; ground rosin, % oz. ; 
gum shellac, 1% oz. After the rosin and 
shellac cut in the alcohol, mix In 1 pt of 
linseed oil, and give the whole a good 
shaking. Apply with a cloth or newspa- 
per, and iwllsh with a flannel after apply- 
ing the solution. 

7 . — Polished Wood. — An encaustic com- 
posed of wax, sal soda and a good soap, 
Is excellent foih cleaning afid polishing at 
the same time. Shave the wax and the 
soap, and dissolve them in boiling water: 
stir frequently, and add the soda. When 
the wax and soap are thoroughly dissolved 
place the mixture In a vessel which can 
be closely covered, and stir constantly till 
cool. This mixture will remove ink from 
polished surfaces, and may be satlsfai^ 
torily applied to marbles, bricks, furni- 
ture, tiles and floors. 

8. — Varnished Wood.^.— Make a mix- 
ture of equal parts of linseed oil, alco 
hoi and oil of turpentine, and with this 
mixture moisten a flannel rag ; rub the 
spots well, and In a few moments they 
will vanish ; then polish off with a bit of 
soft blotting paper. 

b.— Mix powdered chalk with soda or 
potash lye. 


Pool. 

1 .— BleocWnp.— A writer in the Ches- 
ter Zeitung recommends the use of tn 
ommerclal peroxide as contairtlng srna 
uantltles of barium phosphate, glvms 
etter results than the chemically pur 
rUcle, The wool is macerated in me 
leroxlde, diluted with about 5 times ijj 
olume of water, and rendered perceptih y 
Ikallne by the addlUon of ammonia, fo‘ 
rom 6 to 10 hours, with frequent sh 
Ing. Althou^ the color is permanently 
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destroyed by the peroxide, the wool re* 
tains a slight yellow tinge, which may be 
masked by the addition of a little methyl 
violet, either In the bath, or separately 
afterward. After the wool has been freed 
from the liquid, the bleaching is then 
completed by exposure to the sunlight, 

2.— Clcansm(;.~a.— The liquid used for 
washing must be as hot as possible. 

b. — For the removal of greasy dirt, 
sweat, etc., borax Is of so little value 
that its application would be mere waste. 
Soap' lye alone Is better, but the prefer- 
cnee must be giVen to soap lye along with 
ammonia. This mixture works wonders 
by quickly dissolving dirt from particular 
parts of underclothing which are hard to 
cleanse. It raises and revives even bright 
colors, and is altogether excellent, 
white woolen goods there is nothing which 
even approaches borax. Soap lye and 
borax. 1 teaspoonful of borax to each 
quart of soap lye — if the second lye is too 
soapy It may Iw diluted with a little hot 
water — applied boiling hot, give white 
woolens a looseness and a dazzing white- 
ness which they often do not possess when 
new. 

c. — If shrinking is to be entirely avoid- 
ed, the drying ifiust be accelerated by re- 
peatedly pressing the woolens between 
soft cloths. In no case should woolens 
be let dry in the sun, as in this case they 
become dry and hard. They are best dried 
in a moderate current of air, and in cold 
weather in a warm place not too near the 
stove. 

6. — For colored goods there should be 
prepared a lye of 7 qt, of soft water and 
2 oz, of the best soft soap, the quantities 
being, of course, modified according to 
judgment and the dirtiness of the arti- 
cles. The soap is dissolved over the fire, 
and the lye, properly stirred up, is di- 
vided into two vessels, to one of which 
is added a teaspoonful of ammonia for 
each quart of lye. The woolens mtist be 
entered at a heat which the hand cannot 
bear, and the fabric must, consequently, 
be turned and pressed with smooth wood- 
en stirrers; They arc then pressed out 
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as far as possible, and transferred to the 
containing no ammonia, and 
which by this time has become so cool 
that the articles can be pressed by hand, 
but no twisting or wringing must take 
place. They are then pressed between 3 
or 4 soft, dry towels till the latter no 
longer become wet. 

After 2 or 3 lots of woolens have 
thus been washed the lye must be heated 
again — the first lot being put aside to 
settle, toe second being made first— with 
the addition of ammonia or borax, as the 
case may be, and fresh lye made for the 
second. 

i.—Shawh . — White woolen shawls will 
not always stand washing successfully. A 
safe way of clean such an article is to 
brush all the dust out, spread it on a 
table, then sprinkle over it a quantity of 
finely ground white starch (rice of po- 
tato, not wheat) ; fold up the shawl into 
a square, powdering liberally between 
each fold. The shawl should be put away 
for several hours, and then be opened and 
dusted. The starch will have absorbed all 
the grease that may have been present, 
and collected the dust. If such shawls 
are very dirty they may be pressed be- 
tween two damp blankets before the starch 
is put on. Gray and light blue woolen 
shawls may be treated in the same way, 
only using slightly blued starch instead 
of pure white starch. The shawls must be 
well shaken to get rid of the powder. 

Zinc. 

1. — To clean zinc, mix 1 part of sul- 
phuric acid with 12 parts of water ; dip 
the zinc into it for a few seconds, then 
rub with a cloth. 

2. — Zinc articles, if small, can be 
cleaned by being pickled in hydrochloric 
acid with water added, till the articles are 
nicely cleaned, in about 3 minutes, with- 
out being too strongly attacked, then 
washed and dried. Large articles like re- 
frigerators are cleaned by being rubbed 
with a swab dipped in raw spirits, then 
washed with water, and finished with 
whiting. 
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COLOEING OF METALS 


CLEANING, DIPPING AND PICK^ 

’ UNG 

Articles may be cleansed from dirt by 
Tivashing with water and brushing with 
white sand, jmmice, whiting, etc- Grease 
and fatty matter, as well as lacquer on 
old work, may be best removed by bod- 
ing in a hot solution of caustic potash or 
soda, contah^ In a cast-iron pot. After 
boiling for some time they should be re- 
moved, and, if not perfectly clean, it 
may be necessary to scour with fine sand, 
swill in water, and again suspend In the 
solution. 


Alumlnam. 

Articles of aluminum are cleaned in a 
very dilute solution of potash, when the 
surface assumes a bright appearance ; 
wash well with warm water and dry with 
a warm cloth. Aluminum alloys are treat- 
ed like copper alloys. 


Copper and It# Alloys. ^ 


Copper, brass, bronze, etc,, become oxi- 
dized In ordinary moist air,' and, in con- 
sequence of the simultaneous presence of 
carbonic acid, may become gradually con- 
verted Into carbonates. In fact, the 
brownish-black to bluish-green deposit 
often seen on copper, brass and bronze 
goods is a mixture of oxide and carbon- 
ate of copper mixed with oxygen com- 
pounds of zinc or tin, respectively, when 
the coM>er is present as an alloy of these 


metals. 

Dtppino fn mtric Add, Commoiv SotC 
and Soof.— Brass, and similar article, 
after cleaning In pickle, are 
water, well shaken and drained, then 
dipped In a bath consisting of 100 parts 
of nitric acid, 1 part of common salt and 
1 part of calcined soot This mixture 
attacks te metal with great enerp, and, 
thefore, It should only remain m « « 
few seconds. The volume of acid ahoi^ 
be 20 times that of the articles immersed 
in it, to prevent undue heating and too 
rapid weakening of the acid. When 
moved, the articles should he quici^ 
rinsed in water to prevent the production 


of nitrous fumes. They then present a 
fine luster, varying from red to golden 
yellow and greenish yellow, according to 
the composition of the alloy. 

Whitening Bath. — 1.— This consists of 
old nitric acid, sulphuric acid, common 
salt and raw soot. Pour into a stoneware 
vessel a certain quantity of old nitric 
acid and add twice the volume of com- 
mercial sulphuric acid. Allow the mix- 
ture to stand till the next day. The cop- 
per nitrate of the old nitric acid la con- 
verted into copper Sulphate, which crys- 
tallizes against the sides of the vessel. 
Decant the clear liquid Into another ves- 
sel and add 2 to 3% of common salt and 
an equal quantity of calcined soot. This 
mixture is less active than the acids used 
for a bright luster. The bath may be 
strengthened, when necessary, by the ad- 
dition of nitric acid and sulphuric add. 

2.— Another dipping liquid may be made 
with equal parts of nitric acid and sul- 
phuric acid mixed with 40 times ttieir 
bulk of water and allowed to cool, then 
adding a quantity of common salt equal 
to about one-fifth that of the strong acid 


iresent. 

3. — Or the following may be used: 
Jitrlc acid, Ih. : sulphuric acid, 2 
b, ; common salt, 10 gr. 

4. — Dead Dipping.— To the above In- 
Tedients add a mixture of the following 
f a dead surface is desired : Nitric acid, 

lb. ; strong sulphuric acid, H lb. ; c^- 
non salt. 5 gr. ; zinc sulphate, 20 gr. TOe 
onger the articles remain m this dip the 
leader will be the surface. They ^ “len 
horoughly swilled and dried as quickly 
possible. Or previous to swilltog ^th 
Siater they may be momentarily dippefl in 
the bright dipping liquid, 

5 —Another liquid for dead dipping 
may be made of 1 volume 
trated solution of potassium bl^romate 
and 2 volumes of a concentrat^ 
chloric acid. The articles should be left 
S this solution for some hours, then ^ 
swilled In several wash waters, If> how 
ever, they are left exposed to the 
some time without lacquering or former 
Sment, they become coated with a film 
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of oxide. Dead-dipped articles, while 
waiting to be bronzed or lacquered, may 
be kept from oxidizing by Immersing In 
clean water to which half its volume of 
alcohol has been added. In the case of 
copper alloys, such as brass, the surface 
color will depend not only on the original 
composition of the alloy, but also on the 
length of time it has been exposed to the 
action of the acid. The zinc is oxidized 
more rapidly than the copper, so that the 
effect of dipipng in nitric acid or other 
oxidizing liquid is to increase the relative 
quantity of copper on the surface, and to 
give to the alloy a richer appearance and 
a deeper color. When it is desired to 
clean very small articles, and not to ap- 
preciably alter the composition, they may 
be dipped in a solution of 5 parts of po- 
tassium cyanide dissolved in 95 parts of 
water. 

Iron and Steel. 

For cleaning iron articles generally, a 
cold mixture of about 20 measures of 
water and 1 measure of sulphuric acid 
is frequently used ; but a better liquid Is 
composed of 1 gal. of water, 1 lb. of sul- 
phuric acid, with 1 or 2 oz. of zinc dis- 
solved in it ; to this is added % lb, of 
nitric acid. This mixture leaves the iron 
quite bright, whereas dilute sulphuric 
acid alone leaves it black, of af a dlffer- 
acid alone leaves It black, or of a differ- 
scoured with sharp sand and brushed with 
a steel scratch brush. 

I^ead, Tin, and dielr Alloys, 

These metals are cleaned to remove dirt 
and grease, as with other metals, by 
means of a caustic alkali solution, and 
brushing with sand, etc. 

ALUMINUM 
Alnminnm, To Blacken. 

White arsenic. 1 oz. ; sulphate of iron, 
1 oz. ; hydrochloric acid, 12 oz. ; water, 
12 pz. When the arsenic and iron are 
dlsj^Ived by the acid add the water. The 
aluminum to be blackened should be well 
cleaned with fine emery powdM*, and 
washed, before immersing in the black- 
ening solution. When the deposit of black 
is deep mough, dry off with fine sawdust 
and lacquer. 

Copporing. 

1. — Sulphate of copper, 30 parts ; cream 
of tartar, 30 parts ; soda, 25 parts ; water, 
1,000 parts, it suffices to plunge the ar- 
ticles to be coppered in this baUi, but 
they have to be well cleaimd previousbf. 

2, — By means of a battery ; Phosphate 
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of sodium, 50 parts ; cyanide of potas- 
sium, 50 parts ; cyanide of copper, 50 
parts; distilled water, 1,000 parts. 

BRASS 

1. — The following Is one of the compo- 
sitions that turn out a rich color : Lake 
copper, 1 lb. ; tin, 1 oz. ; zinc, % oz. ; 
lead, % oz. Time, 7 to 20 minutes, ac- 
cording to thickness of castings. 

2. — Another method is with chloride 
of platinum. For this purpose they are 
first heated to redness, and then dipped 
in a weak solution of sulphuric acid. Aft- 
erward they are Immers^ in dilute ni- 
tric acid, thoroughly washed in water, and 
dried in sawdust. To effect^ uniformity 
in the color they are plunged in a bath 
consisting of 2 parts of nitric acid and 1 
part of rain water, where they are suf- 
fered to remain for several minutes. 
Should the color not be free from spots 
and patches, the operations must be re 
peated until the desired effect is pro- 
duced. 

Black. 

1. — A very good black color can be ob- 
tained on brass by a solution of copper 
nitrate, 50 parts ; water, 100 parts. If 
the work is too large for immersion, it 
is heated, and the solution Is applied by 
means of a paint brush, when the heat- 
ing is continued until the surface is dry. 
It is then gently rubbed with a linen pad 
and brushed with or immersed In a solu- 
tion of potassium sulphide, 10 parts ; 
water, 100 parts ; hydrochloric acid, 5 
parts. Immersion of the work In the li- 
quid produces much better results, and, 
after draining off the superfluous liquid 
it is heated on a hot plate or over a clean 
fire till dry. We have obtained more uni- 
form results by using a solution about 
three times more dilute than the preced- 
ing solution of copper nitrate, viz. . Cop- 
per nitrate, 100 parts ; water, 600 parts 
The heating process must not be contin- 
ued longer than is necessary to convert 
the whole of the green salt which forms 
on drying into the black copper oxide 
A good black can be thus produced on 
brass in this way without recourse to the 
second pickling in potassium sulphide, but 
this second pickling is probably advan 
tageous in fixing the color. 

2. — A solution of nitro-muriate of 
Inum will blacken brass quicker than any 
thing else ; but possibly 2 oz. of corrosive 
sublimate, dissolved In 1 qt of vinegarr 
will act quickly enough. This solution is 
bru^ed over the brass, allowed to remain 
till the latter is black, and then wipe^ 
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off and the brass cleaned • and black- 
leaded. 

3. — A very good black varnish may be 
made by mixing a small quantity of pure 
lampblack tvith rather thick brass lac- j 
quer, using as little lampblack as pos- 
sible. Another varnish may be made by 
fusing 3 lb. of asphaltum, and, when 
melted, adding % lb, of shellac and 1 gal. 
of oil of turpentine. 

4. — If merely wanted to black it, brush 
on a mixture of best vegetable black and 
French polish. This will give a nice dead 
black, or modify the deadness by the addi- 
tion -of polish. 

5. — Make a strong solution of nitrate 
of silver in one dish and of nitrate of 
copper in another. Mix the two together 
and plunge the brass into the mixture. 
Remove and heat the brass evenly until 
the required degree of dead blackness is 
obtained, 

6. — Black Bronze for Brass.— Dip the 
article, bright, in nitric acid, rinse the 
acid off with clean water, and place It in 
the following mixture until it turns black : 
Hydrochloric acid, 12 lb. ; sulphate of 
iron, 1 lb. ; pure white arsenic, 1 lb. It 
is then taken out, rinsed in clean water, 
dried in sawdust, polished with blacklead, 
and then lacquered with green lacquer. 

7. — Take 1 pt, of strong vinegar, I oz. 
of sal ammoniac, ^ oz. of alum, 44 oz, 
of arsenic, and dissolve th^ in the vine- 
gar. and the compound is fit for use. We 
know brass founders who have been in 
the habit of using this for several years, 
and where the metal is good it Is seldom 
found to fail. 

8. — The dead black on optical instru- 
ments is produced by dipping in a solu- 
tion of chloride of platinum. To make 
this, take 2 parts of hydrochloric acid, 1 
part of nitric acid, mix in a glass bot- 
tle, and put in as much platinum foil as 
the acid will dissolve when placed in 
warm sand bath ; or, to hasten the solu- 
tion, heat to nearly the boiling point of 
the acids ; oz. of nitric acid and 1 oz. 
of hydrochloric acid will absorb about 30 
gf- of platinum, but In order to neutralize 
the acid It Is better to have a surplus of 
platinum. Dip the article or brush in 
the chloride. 

9. --- Lustrous Black. — Mix equal parts 
of copper sulphate and sodium carbonate. 
These solutions must be hot Wash the 
precipitate as It lies on the filter paper, 
®nd dissolve Immediately in ammonia ; 
Jhere should be an excess of ammonia, 
tJllute the solution with water (%), and 

a small quantity of plumbago, 20 to 
^ gr,, depending on the amount of solu- 


tion used ; then heat to 100® F. The 
brass articles must be thoroughly cleaned, 
and left in this bath until they are black ; 
wash well in water and dry in sawdust. 
Prepare only as much solution as is want- 
ed for immediate use. 

10. — Blue-black. — Copper carbonate, 7 
02., is dissolved in 1% qt. of strong am- 
monia.. A precipitate is formed, and the 
solution is diluted with I qt of water. 

11, — Optical Instruments and Other 
Brass Work. — For dead black for inside 
of tubes, use alcoholic shellac varnish and 
lampblack, equal parts by weight, and 
thin with enough alcohol to make it flow 
freely with the brush. 

Blue. 

1. — The following solution gives the 
brass first a rosy tint and then colors it 
violet and blue ; Sulphate of copper, 435 
gr. ; hyposulphite of soda, 300 gr. ; cream 
of tartar, 150 gr, ; water, 1 pt Upon 
adding to the . last solution 300 gi'. of am- 
moniacal sulphate of Iron and 300 gr, of 
hyiwsulphite of soda there are obtained, 
according to the duration of the immer- 
sion, yellowish, orange, rosy, then bluish 
shades. Upon polarizing the ebullition, 
the blue tint gives way to yellow, and 
finally to a pretty gray. Silver, under the 
same circumstances, becomes very beau- 
tifully colored. 

2. — Upon leaving the brass objects im- 
mersed in the following mixture, con- 
tained in corked ve.«isels, they at length 
acquire a very beautiful blue color : Liver 
of sulphur, 15 gr. ; ammonia, 75 gr. ; 
water, 4 oz. 

Bronzing. 

1. — Freshly precipitated arsenious sul- 
phide is dissolved in ammonia, and anti- 
monious sulphide is added until a dark 
yellow color is produced. Heat the solu- 
tion carefully to about 95“ F. l>ave the 
articles in the bath until they have ac- 
quired a dark-brown color, and develop 
the color by scratch-brushing. 

2. — Ordinary gas fittings are pickled; 
but if you want to get a good bronze you 
can use either a solution of nitrate of sil- 
ver or bichloride of platinum. The arti- 
cles will require blackleading after being 
bronzed, and should be warmed before be- 
ing dipped into the bronzing solution. 


Irown. 

1.— Iron scales, lb.; muriatic acl^ 
4 lb. : arsenic, % oz. ; zinc <8oUd , H 
iz. Keep the zinc m only while it is in. 

^]->With the following solution all the 
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pt dr. dr. pt oz. gr. oz. dr. dr. oz. pt dr. dr. dr. oz. 

1 5 Brown and every shade to black. 

1 . . 5 Brown and every shade to black. 

1 16 16 . . . . Brown and every shade to red. 

1 16 1 . . Brown and every shade to red. 

1 1 1 Brownish red. 

1 . 3 Brownish red. 

1 1 4.. Dark brown. 

1 30 ... - 6 Yellow to red. 

1 1 Orange. 

2 . . . . 1 Olive green. 

1.. 5 2 Slate. 

1 20 .. .. Blue. 

1 1 Steel gray. 

1 - . . 2 . . . . 10 Black. 

In preparation ol No. 5, liquid must be brought to a boil, and cooled. In using 
No. 13, the heat of the liquid must not be under 180“, No. 6 is slow in action. The 
action of the others is, for the most part, immediate , — (English pint, 20 OZ.-.-ED.) 


shades of brown from orange brown to 
cinnamon are obtained : Chlorate of pot- 
ash, 150 gr. ; sulphate of copper, 150 gr, ; 
water, 1 qL 

3. — For dark brown : Chlorate of pot- 
ash, 75 gr. ; salt of nickel, 150 gr. ; water, 
10 oz. 

4. — For yellow brown : Slalt of nickel, 
75 gr. ; sulphate of copper, 75 gr. r chlo- 
rate of potash, 75 gr. ; water, 10 oz. 

Cvrling. 

This fine finish is often seen on fine 
optical brass work. Remove all scratches, 
and give a high polish 1^ using files, em- 
ery paper, Ayr stone, and at last fine 
rotten stone. Keep wet with water, and 
produce the curling with the aid of a 
pointed stick of duuxxMil The motion 
should be cinnilar. 

1. — ^To improve the appearance of brass, 
tombac and copper goods, they are usu- 
ally dipped. For this purp(we they are 
flrM li^ersed In diluted oil of ^triol 
(Isrown sulphuric add), proportion 1 to 
10 ; next in a mixture of 10 grams of red 
tartar, 10 grams of cooking salt, ^ L of 
s^hurlc acid, as well as ^ L of aqua 
(only for a moment), rinsing off 
iron in and drying In sawdust For 
obtaining a handsome matt gold color. 


1-20 part of zinc vitriol (zinc sulphate) 
is stlh added the pickfe. 

2. — A good •“dip” for cast brass is sul- 
phuric acid, 1 qt ; nitric acid, 1 qt : 
water, 1 qt, 

BnlUng Brass. 

Take 1 part, by weight, of iron rust, 1 
part of white arsenic, and 12 parts of 
hydrochloric acid ; mix. Clean the bras.<ii 
thoroughly, and apply with a brush until 
the color desired is obtained ; then oil 
well, dry, and lacquer. 

Frosting. 

If old work, it should be washed or 
boiled in potash to remove the lac- 
quer, then pickled in water to which a 
little nitrous acid has been added. It is 
now dipped in strong nitrous acid (mind 
your fingers), washed quickly in hot wa- 
ter, and dried In sawdust The bright 
parts should now be burnished. To An 
Ish: Heat the work on a stove till h 
is as hot as you can bold it, and then 
lacquer, nils must be ttone as soon as 
poMible, or it will tarnish. 

CMd. 

l.~When gliding Is of an inferior color 
it is sometimes necessary to use soma 
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upon the article to withstand the action 
of the materials employed. This condl- | 
tion being fulfilled, the artificial coloring 
processes ntay be applied with advantage, 
and gold surfaces of great beauty ob- 
tained, Sulphate of copper, 2 dwt ; 
French vere^igris, 4 dwt. 12 gr. ; sal am- 
moniac, 4 dwt. ; niter, 4 dwt. ; acetic acid, 
about 1 oz. The sulphate of copper, 
ammoniac and niter are first pulverized 
In a mortar, then the verdigris Is added, 
and well mixed with the other Ingredi- 
ents. The acetic acid Is then poured in, 
a little at a time, and die whole worked 
up together, when a thin mass of a blu- 
ish-green color will result. The article 
to be colored Is to be dipped in the mix- 
ture and then placed on a clean piece of 
sheet copper, which is next to he heated 
over a clear fire until the compound as- 
sumes a dull black color ; it Is now al- 
lowed to cool, and is then plunged into 
a tolerably strong sulphuric-acid pickle, 
which soon dissolves the coloring salts, 
leaving the article a fine gold color. Rinse 
well In hot water to which a small quan- 
tity of carbonate of potash should be 
added; next brush with warm soap and 
water, then rinse in hot water. 

2. — Finely powder a small quantity of 
sal ammoniac, and moisten with soft wa- 
ter. Heat the •article to be colored over 
a charcoal fire and rub fiVer with this 
mixture ; then dry with bran and whiting. 

3. — Wash the brasswork with roach 
alum dissolved by boiling in strong lye, 
in the proportion of I oz. of alum to 1 pt. 
of lye, and when dry rub with fine tripoli. 
Either of these processes will gdve to brass 
the appearance and brilliancy of gold. 

4. — Gold lacquer for undipped brass is : 
Alcohol, 4 gaL r turmeric, 3 lb. ; gamboge, 

3 02 , ; sandarac, 7 lb, ; shellac, lb. ; 
turpentine varnish, 1 pt. 

Green. 

1, — Verdlter , green, 4 oz. ; salt, 4 oz. ; 
wine vinegar, 4 qt : sal ammoniac, 2 oz. ; 
alum, 1 02. ; French berries, 16 oz. The 
Ingredients should be boiled together. 

2. — Sulphate of copper, 120 gr. ; hydro- 
chlorate of ammonia, 30 gr. ; water, 1 qt. 

3— -Dissolve 2 oz, of nitrate of Iron 
and 2 02 , of hyposulphite of soda in 1 pt. 
^ water. Immerse the articles In the 
bronze till of the required tint, as almost 
^ny shade from brown to red can be ob- 
tained ; then well wash with water, dry, 
^nd brush. One part of perehlorlde of 
i^n and 2 larts of water, mixed together 
the brass immersed in the liquid, 
«ives a pale or deep olive green, ac- 
wrding to the time of Immersion. If 
nitric acid is saturated with copper, and 
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the brass dipped in the liquid and then 
heated, it assumes a dark green. If well 
brushed, it may be lacquered with pale 
gold lacquer, or else polished with oil. 

4. — The repeated applications of alter- 
nate washes of dilute acetic acid and ex- 
posure to the fumes of ammonia, will give 
a very antique-looking green bronze ; but 
a quick mode of producing a similar ap- 
pearance Is often desirable. To this end 
the articles may be immersed in a solu- 
tion of 1 part perehlorlde of iron in 
2 parts of water. The tone assumed dark- 
ens with the length of immersion. 

5. — The articles may be boiled in a 
Strong solution of nitrate of copper, 

6. — Lastly, they may be Immersed In 
a solution of 2 oz. of nitrate of iron and 
2 oz. of hyposulphite of soda in 1 pt of 
water. Washing, drying and brushing 
complete the process. 

Iridescence. 

1, — To give beautiful iridescence to 
nickel, brass or copper fixtures, prepare 
a solution of 1 part of lead acetate to 3 
parts of sodium hyposulphite in 48 parts 
of water, and into this plunge the articles 
and let stand. Remove from time to time, 
and as soon as the requisite depth of 
color is obtained rinse off, and let dry 
spontaneously. The iridescence is very 
beautiful, and quite lasting. 

2. — a,-^ream of tartar, 7S gr. ; sul- 
phate of copper, 75 gr, ; water, 10 oz. 

b.— Hyposulphite of soda, 225 gr. ; wa- 
ter, 5 oz. Mix. 

Mottling, 

The brass is first polished to the re- 
quired degree, and if it is a fine surface 
the mottled appearance Is Imparted by 
rubbing over it, with a gyratory motion, 

I a Scotch gray stone moistened with wa- 
I ter. If the work is not very fine, a piece 
! of fine emery paper may be used in the 
same way. If it is coarse, a dead smooth 
file may be used. 

Olive Green. 

1. — Copper sulphate, 8 parts; sal am- 
moniac, 2 parts ; water, 100 parts. Boil, 
and leave the articles suspended in it un- 
til the proper color is reached. 

2. — Muriatic acid, 1 oz. ; nitric acid, 
m oz. ; add palladium or titanium. Dis- 
solve the metal, and add 1 gal. of pure 
soft water to each pint of the solution. 

3v— Pale Deep Olive Green Bronze.— 
Perehlorlde of iron, 1% parts; water, 3 
parts. Mix, and immerse -the brass. 

Patina. 

1.— This beautiful color was ori^nal^ 
produced by articles being exposed for a 


2 $ 


( 437 ) 



Coloring of Metals 


(Brass) 


long time to the action of the atmos- 
phere. The green color is largely imi- 
tated by either of the following methods ; 
Copper carbonate is triturated with san- 
darac varnish. This affords the cheapest 
and poorest imitation, and is largely used 
in painting the little iron castings which 
are so largely sold in Rome for souvenirs. 

2. — Copper, 30 grams ; concentrated 
nitric acid, 60 grams ; acetic acid, 6%, 
600 grains ; ammonium chloride, 11 
grams ; ammonia water, 20 grams. The 
copper is dis^lved in the nitric acid, and 
as soon as solution is effected the other 
ingredients are added. The solution roust 
be allowed to stand several days before 
using The objects to be coated are either 
dipped into the solution for a moment or 
the solution is applied to the surface by 
means of a brush. They are then al- 
lowed to dry, and are finally covered with 
a thin coat of Unseed oil. 

Red. 

After a long ebullition In the following 
solution we obtain a yellow-brown shade, 
and then a remarkable fire red : Chlo- 
rate of potash, 75 gr. ; carbonate of nickel, 
30 gr. ; salt of nickel, 75 gr. ; water, 10 
oz. 

Silver. 

1 . — Take 1 part of chloride of silver 
(the white precipitate which falls when 
a solution of common salt Is poured into 
a solution of nitrate of silver of lunar 
caustic), 3 parts of pearlash, 1 part of 
whiting, and 1% parts of common salt, 
or 1 part of chloride of silver and 10 
parts of cream of tartar, and rub the 
brass with a moistened piece of cork 
dipped in the powder. 

2. — Cheam of tartar. 23 parts; tartar 
emetic, 2 parts ; dissolve tn 500 parts of 
hot water ; add to this, hydrochloric add, 
25 parts ; powdered or fine granulated tin, 
62% parts ; powdered antimony, 15 parts. 
Heat to boiling ; dip in the articles to be 
coated- Bolb for % hour. The brass 
will have a bard, durable silver-white 
coating. 

Bted Blue. 

1 , Dissolve 3 dr. of antimony sulphide 

and 4 oz. of calcined soda In 1% pt of 
water. To this add 5% dr. of kermes. 
Filter, and mix this soluUon with 6% dr. 
of tartar, 11 dr. of sodium hyposulphite 
and 1% pt. of water. If polished sheet 
brass Is placed In the warm mixture, It 
will flff stttne a beautiful steel-blue color. 

2, — The brass, laid in a leaden vessel 
containing hydrochloric add and a Uttle 
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arsenic acid, assumes iridescent tints, and 
may be removed when the desired shade 
of blue is obtained. 

Steel Gray. 

Antimonic sulphide and fine iron fil- 
ings, 1 part of each ; hydrochloric acid, 
3 parts ; water, 3 or 4 parts. 

Verde, 

Antique finish for copper and brass Is 
fully described <in Scdentiiic American 
Supplement 1665. 

Violet. 

1. — Hyposulphite of soda, 1 lb. 2 oz., 
is dissolved in 1 gal. of water. In an- 
other gal. of water dissolve 6 oz. of lead 
acetate (crystallized). Mix the two so- 
lutions together, and heat from 170 to 
180«. Clean the articles thoroughly, and 
leave them in the solution until the proper 
color Is reached. 

2. — A beautiful violet Is obtained by 
immersing the metal for an Instant In a 
solution of chloride of antimony and rub- 
bing it with a stick covered with cotton. 
During this operation the brass should 
be heated to a degree Just tolerable to the 
touch. 

3. — Buttons. — Heat the brightly pol- 
ished buttons to 140 ^ F.,< and moisten by 
means of a ^ad of cotton wool with a 
solution of chloride of antimony. 

White. 

1. — The following gives, in the first 
place, a red which passes to blue, then 
to pale lilac, and finally to white : Orpi* 
ment, 75 gr. ; crystallized sal soda, 150 
gr. ; water, 10 oz. 

2. — In 2 gal. of water dissolve 3 lb. of 
cream of tartar and 4 lb. of very finely 
divided tin are added. This bath can 
also be used for copper. 

BRONZING 

Antique Bromes. — In order to give new 
bronze castings the appearance and patina 
of old bronze, various compositions are 
employed, of which the following are the 
principal ones : 

1. — Vinegar, 1 1. ; sal ammoniac, o 
grams ; potassium bloxalate, 1 gram. 

2. — Water, 120 grams; copper sulphate 
solution, 80 grams (d = 1.48) ; sal am* 
monlac, 10 grams: cream of tartar, 3 
grams ; ' sea salt, 60 grams. 

3 . — Vert Antique. — a. — ^Vinegar, 1 t ; 
copper sulphate, 16 grams ; sea salt. 
32 grams ; sal ammoniac, 32 grams ; moun* 
tain green (Sanders green), 70 grams; 
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chrome yellow, 30 grams ; ammonia, 32 
grams. 

b. —Vinegar, 1 1. ; coppor sulphate, 16 
grams ; sea* salt, 32 grams ; sal ammoniac, 
32 grams; mountain green, 70 grams; 
ammonia, 32 grams. 

c. — To obtain darker vert antique, add 
a little plumbago to the preceding mix- 
tures. 

4. — Vert a I’eau. — 'Vinegar, 1 1. ; sal 
ammoniac, 50 grams ; ammonia, 50 grams ; 
mountain green, 70 grams ; chrome yel- 
low, 30 grams. 

For bronzing. Immerse the object In 
any of the foregoing mixtures, or cover it 
rapidly with a soft brush. The object 
will turn more or less green according 
to the length of time It Is immersed or 
has been under the action of the fluid. 
The excess of the fluid is removed by 
means of a long-haired brush, and afj^er 
that the article is allowed to dry for 24 
hours. A second or even third coating 
may be applied, if necessary, in order to 
obtain darker shades. The bronze is fin- 
ished by an energetic brushing with wax 
or olive oil or a mixture of both. 

Rtist Prevention . — Free from grease or 
other dirt by scouring. Dry, and expose 
to the fumes of a mixture, in equal parts, 
of hydrochloric and nitric acids, at a 
temperature o# from 550 to 650» F. for 
3 to 4 minutes. Let cool,* rub over with 
vaseline, and heat until the vaseline com- 
mences to decompose, This will protect 
from rust, hut for appearance sake, the 
treatment with vaseline should be re- 
peated. This gives a deep bronze hue, 
which may be varied by changing the pro- 
portion of the acids. 

Size for Bronze Potoder.— To 1 pt. of 
methylated finish add 4 oz. of gum shel- 
lac and H oz. of gum laenzoin. Put the 
bottle In a warm place and agitate it oc- 
casionally. When the gums are dissolved 
let it stand In a cool place 2 or 3 days 
to settle ; pour off the clear portion and 
reserve for finest work, using the sedi- 
ment, which, by the addition of more al- 
cohol, may be made workable, when 
strained, for first coat or coarser work. 
Add the bronze (q. s.) to this, and apply 
to the clean, smooth, warm Iron, using a 
soft brush. Repeat, after drying, If neces- 
sary. Thin with alcohol, if necessary, to 
avoid wrinkles and brush marks. Var- 
nish over all 

5teei.^Methylated spirits, IH pt. ; gum 
shellac, 6 oz. ; gum benzoin, % oz. Set 
the botUe In a warm place ; shake occa- 
sionally. When dissolved, decant the 
clear liquid for fine work ; strain the dregs 
through muslin. Mix with the varnish 
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in quantities to suit, 6 oz. of powdered 
bronze green, varying the color with yel- 
low ocher and lampblack as desired. Ap- 
ply the varnish to the articles after clean- 
ing and warming them; give them two 
coats. 

COPPER 

1.— To Color Copper <i?u2 'Sickelplated 
Objects . — The Journal des Applications 
Electriques says that 11 different colors 
may be communicated to well cleaned cop- 
per and 8 to nlckelplated objects, by 
means of the following bath : Acetate of 
lead, 300 gr. ; hyposulphite of soda, 600 
gr. ; water, 1 qt. After the salts are dis- 
solved the solution is heated to ebnlli- 
tion and the metal is afterward immersed 
therein. At first a gray color is obtained, 
and this, on the immersion being con- 
tinued, passes to violet, and successively 
to maroon, red, etc., and finally to blue, 
which is the last color. As the substances 
that enter into the composition of the so- 
lution cost but a few cents, the process 
is a cheap oije. It is especially applicable 
in the manufacture of buttons. 

Blacking. 

1. —’To give a copper article a black 
covering clean it with emeiy paper, heat 
gently in a Bunsen or a spirit flame, im- 
merse for 10 seconds in a solution of 
copper filings in dilute nitric acid, and 
heat again. 

2. — A new blacking fluid has been in- 
vented by M. Mazure, According to 
Cosmos, this liquid has the following for- 
mula : Bismuth chloride, 1 part ; mer- 
cury bichloride, 2 parts ; copper chloride, 
1 part ; hydrochloric acid, 6 parts ; alco- 
hol, 5 parts ; water, 50 parts. Mix. To 
use this fluid successfully the articles to 
be blacked or bronzed must be clean, and 
free from grease; It may be applied with 
a brush or a swab, or, better still, the 
object may be dipped into it Let the 
liquid dry on the metal, and then place 
the latter into boiling water, and main- 
tain the temperature for half an hour. If 
the color is then not as dark as desired, 
repeat the operation. After getting the 
desired color the latter is fixed and much 
improved by placing for a few minutes 
in a bath of boiling oil, or by coating 
the surface with oil and heating the ob- 
ject until the oil is driven off. 

3. —- To color copper black. Immerse the 
object, previously well cleaned, In the fol- 
lowing and let remain for from 30 to 45 
minutes, and s^terward wash well ; An- 
timony chloride, 15 parts ; alcohol, 125 
parts ; hydrochloric acid, sufficient to dis- 
solve, Mix. The less of the acid that 
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la used the better the result This process 
deposits a coating of antimony. 

4. — Plunge the object in nitric acid, 
remove, and heat to a dull red. Deposits 
a coating of copper oxide. 

5. — Plunge the copper, previously well 
rieaned, into the following : Acid, arsen- 
ious, 2 parts ; hydrochloric acid, 4 parts ; 
sulphuric acid, 1 part; water, 24 parts. 
Mix. Causes a deposit of arsenia 

6. — Dvll BUic}c . — Brush over the cop- 
per with a solution of platinum chloride 
diluted with 5 times its bulk of water. 
When thoroughly dry, rub off with an 
oiled flannel rag. 

7. — Enameled Copper . — Clean the cop- 
per thoroughly with sand and sulphuric 
acid, then apply the following mixture ; 
White arsenic, 3 parts ; hydrochloric acid, 
6 parts ; s\Uphuric acid, 1% parts ; water, 
36 parts. 

Blolng. 

1. — Dip the article in a solution of 2 
oz. of liver of sulphur and 2 oz. of chlo- 
rate of soda in 1,000 oz. of water. 

2. — Dip the article in a solution of fer- 
rocyanide of potassium very strongly acid- 
ulated with hydrochloric acid. 

3. — Stir the article about constantly in 
a solution of liver of sulphur in 50 times 
its weight of water. 

BronziBg, 

1. — dilute solution of amm onium sul- 
phide, used cold, yields very beautiful ef- 
fects, as shown by the following results : 
This solution works very well for copper, 
but it is not suitable for brass. The so- 
lution works well either hot or cold, 
strong or flilute. The colors depend more 
upon the manipulation of the process than 
upon either temperature or density. Col- 
ors may be obtained ranging from a neu- 
tral crimson through brown and steel gray 
Bronzing Fluids for C< 
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to black. This solution may be used for 
bronzing work which is too large to im- 
merse in the solution, by moistening it 
with a sponge or cloth, then allowing the 
articles to stand exposed to the air till 
they are dry, when they may be scratch- 
brushed and the moistening repeated If 
the color is not deep enough, or the bronz- 
ing not uniformly distributed. When the 
right tint is attained the articles should 
be thoroughly washed, first with warm 
water, then with cold water, and finally 
dried out in sawdust and brushed with a 
wax brush. 

2. — Having thoroughly cleaned and pol- 
ished the surface of the specimen, with a 
brush apply the common crocus powder, 
previously made Into a paste with water. 
When dry place it in an iron ladle, or on 
a common fire shovel, over a clear fire, 
for about 1 minute, and when sufficiently 
cool polish with a plate brush. By this 
process a bronze similar to that on tea 
urns Is produced. 

3. — By substituting finely powdered 
plumbago for crocus powder in the above 
process a beautiful deep color Is produced 

4. — Rub the metal with a solution of 
potassium sulphide (liver of sulphur, old 
name), then dry, This produces the ap- 
pearance of antique bronze very exactly. 

5. — Dissolve 2 oz. of verdigris and 1 oz. 
of sal ammoniac in 1 pt of vinegar, and 
dilute the mixture with water until it 
tast^ but slightly metallic, when it must 
be boiled for a few minute and filtered 
for use. Ctopper medals, etc., previously 
thoroughly cleaned from grease and dirt, 
are to be steeped in the liquor at the 
boiling point, until the desired effect is 
produced. Care must be taken not to keep 
them In the solution too long. When 
taken out they should be carefully washed 
in hot water and well dried. 

>er by Simple Immersion 
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Color. 


pt dr. oz, dr. dr. dr. oz. dr. oz. dr. 


1 5 Brown and every shade to black. 

1 5 2 Dark brown drab. 

1 - • 1 ♦ • . . 1 2 Dark brown dra^ 

1 •• 2 1 Bright red. 

1 1 •• 1 *- Red and every shade to black. 

1 •• •• *• •• 1 Steel gray at iSOo. 
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Browning of Metals. 

1. — Scour brightly with fine glass pa- 
per, heat over a clear fire, then brush over 
with a solution prepared as follows : 
Copper acetate (cryst.), 5%; ammonium 
chloride, 7% ; acetic acid, diluted, 3% ; 
distilled water, 85%. Then rub with 1 
part of wax cut in 4 parts of turpentine. 

2. — The following solution has been 
recommended for producing a reddish- 
brown color, which becomes paler on heat- 
ing: Dissolve 1 part of copper acetate 
in IB parts of water; then add sufiBclent 
ammonia to give a deep blue solution, and 
add 2 parts of potassium sulphide, 3 parts 
of ammonia, and 10 parts of water. Cop- 
per acetate, 60 gr, ; water, 2 fl.oz. ; am- 
monia, till the solution is blue ; potassium 
sulphide, 120 gr. ; ammonia, 3 fl.dr. ; i 
water, 1^4 fl.oz. This solution gave pre- 
cisely the same results as with potassium 
sulphide and water, so that the other con- 
stituents appear to be useless. The reac- 
tion on copper Is Instantaneous, but brass 
is simply tarnished. 

3. — A very beautiful and pleasing color 
of a light brown shade may be quickly 
produced by a mixture of 1 part copper 
sulphate, 1 part zinc chloride and 1 part 
water. The above forms a paste which 
is applied to article and allowed to 
dry on ft. It is then wrfl washed with 
water, when a uniform color is obtained. 
This would be one of the most valuable 
colors If it were permanent, but, unfortu- 
nately, it is chan^ by the action of light 
to a dark green, almost black. This 
change also occurs when the bronze is 
coated with a film of transparent lacquer, 
and although we have tried several meth- 
ods for preventing the change, no suit- 
able remedy has yet been discovered. 

Gray, 

1. —Blwisb Gray . — Suspend the object 
in the following at an almost boiling heat : 
Sodium sulphide 1 part; antimony sul- 
phite, 1 part ; water, 12 parts. Mix. Let 
remain until the desired tint is obtained, 
wash rapidly with water, and dry, 

2. ^Pinkish Gray . — A dark color on 
copper may be obtained by immersion, or 
by painting the folowing liquid on the 
articles : Arsenic oxide, 120 gr. ; hydro- 
chloric acid, fl.oz. ; sulphuric acid, 60 
fl.gr. ; water, 3 fl.oz. The soluflon works 
qulcl^ both on copper and brass, but does 
not produce a pure black on either; the 
deposit of arsenic has a dark-gray color, 
which becomes lighter on scratch-brush- 
ing. If copper la dipped momentarily 
Into the solution It receives a very thin, 
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film of arsenic, which, on scratch-brush- 
ing, presents a plnklsh-gray color. 

3. — Reddish Gray. — ^Potassium sul- 
phide, H part ; water, parts. A cop- 
pered ash-tray received a reddish-gray 
color. The remarks made with regard to 
the ammoniu m sulphide solution apply 
also to potassium sulphide. The color 
may be modified in the manipulation of 
the working of both solutions. 

Green. 

Sodium chloride, 37 parts ; ammonia 
water, 75 parts ; ammonium chloride, 37 
parts ; strong wine vinegar, 5,000 parts. 
Mix, and dissolve. Apply to the object 
to he treated with a camel’s-hair pendL 
Repeat the operation until the desired 
shade of green is reached. 

Bluish Green. — 1. — After using the first 
formula (for green) pencil over with the 
following solution: Ammonium chloride, 
40 parts ; ammonium carbonate, 120 
parts ; water, 1,000 parts. Mix, and dis- 
solve, 

2. — Corrosive sublimate, 25 parts ; po- 
tassium nitrate, 86 parts ; borax, 56 
parts ; zinc oxide, 113 parts ; copper ace- 
tate, 220 to 225 parts. Mtx, and heat 
together on the surface of the object un- 
der treatment. 

Bronze Green Dip.— Wine vinegar, 2 
, qt. ; verditer green, 2 oz. ; sal ammoniac, 2 
I oz. ; alum, 1 oZ. ; salt, 2 oz. ; alum, % oz. ; 
French berries, 8 oz. ; boll the ingredients 
together. 

Olive Green.-~Cover with a solution 
of Iron and arsenic in hydrochloric acid. 
Polish with lead minium, warm, and cov- 
er with the following varnish: Gum gut- 
ta, 1 part ; yellow ocher, 1 part ; alcoholic 
varnish, 1 x)art.. Mix. 

YeUow-Green. ~ 1. — Oxalic acid, - 5 
parts : ammonium chloride, 10 parts ; 
acetic add, 30% dilution, 500 parts. Mix, 
and dissolve. Use as above indicated. 

2.~The following will produce the same 
result: Potassium oxalate, add, 4 parts; 
ammonium chloride, 16 to 17 parts ; vine- 
gar containing 6% of acetic add, 1,000 
parts. Mix, and dissolve. Use as before. 

Oxidizing. 

1, — Copper and Brass.— Immerse the 
articles in a solution of 2 oz. of nitrate 
of iron and 2 oz. of hyposulphite of soda 
to 1 pt. of water, unUl the desired shade 
of oxidation Is acquired ; then wash, dry, 
and brush. 

Z—Platinwn Solufion.— Dissolve suffi- 
cient platinum in aqua re^, and careful- 
ly evaporate the resulting soIuUon (chlo- 
ride of platinum) to dryness. The dried 
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mass may then be dissolved In alcohol, 
ether, or water, according to the effect 
which it Is desired to produce, a slightly 
different effect being produced by each of 
the solutions. Apply the solution of plat- 
inum with a camel’s-hair brush, and re- 
peat the operation as often as may be 
necessary to increase the depth of tone. 
A single application is frequently suffi- 
cient The ethereal or alcoholic solution 
of platinum must be kept in a well stop- 
pered bottle, and in a cool place. The 
aqueous solution of platinum should be 
applied hot 

Red. 

1. — To redden copper, hang it for from 
a few minutes to an hour, according to 
the shade wanted, in a 5 to 10% solu- 
tion of ferrocyanlde of potassium in wa- 
ter. By adding a little hydrochloric acid 
to the solution the color 0ven to the cop- 
per may be made to assume a purple 
shade. On removing the copper dry it in 
the air, or in fine sawdust ; rinse, and 
polish with a brush or chamois leather, 
after drjring It again. 

2. — Royal Copper Finish . — The copper 
coloring is termed royal copper from its 
intense red color. It is produced by dip- 
ping in a solution of 2 dr. of sulphide 
of antimony, 1 oz. of pearlash to 1 pt. of 
water, or by boiling the copper articles 
for 15 minutes in a strong solution of tar- 
tar and water. 

Silver. 

Nitrate of silver, 60 gr. ; common salt, 
40 gr. ; cream of tartar, 7 flr. This will 
be ready for application when mixed and 
moistened with a little water. 

Steel Gray. 

1. — Potassium sulphide, % part; water, 
99^ parts. A coppered ash tray assumed 
a dark steel-gray color after immersion in 
this solution. 

2. — Dip the copijer articles, which must 
be previously cleaned and pickled, into a 
heated solution of hydrochloric acid and 
antimony chloride. ' 

GOLD 

This operation consists of Imparting a 
color to gold articles after every other 
process has been completed. Its object 
is to give to alloyed gold all the appear- 
ance of fine gold Itself, by dissolving out 
the base metal from the surface of the 
articles and leaving a facing of gold of 
a deep, ildl color. Two distinct modes 
of coloring are adopted by Jewelers, 
termed, respectively, dry coloring and wet 
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coloring. The latter Is most frequently 
practiced, as the former cannot well be 
applied to gold inferior to 18 carat 

Dry Coloring. 

This term Is applied to the coloring 
process when no liquids are used as con- 
stituents of the mixture. The Ingredi- 
ents used are : Potassium nitrate, 8 oz. ; 
common salt 4 oz. ; alum, 3 oz. These 
substances are ground to a fine powder, 
well mixed, and placed in a previously 
heated blacklead color pot, of the ^me 
dimensions as that described for use In 
wet coloring, but the same pot must not 
be employed for dry coloring as has been 
used for the wet process. It is well to 
get the pot nearly red hot before placing 
the color in It. The mixture must then 
be consmntly stirred with an iron rod. 
It will first boil up as a greenish liquid, 
then solidify, and afterward boll up a 
second time, and become thoroughly fused, 
having a brownish-yellow color. At this 
stage the work, which has been previously 
annealed and dipped in dilute aquafor- 
tis, is dipped in the color, being sus- 
pended on a silver or platinum wire, the 
latter being preferred, and kept In mo- 
tion for about a minute and a half, then 
immersed in boiling water containing a 
little aquafontis. The immersion and 
swilling are again repeated, when the ar- 
ticles possess a beautiful color. They 
are then washed In hot water containing 
a little potash, and finally dried in warm 
boxwood sawdust. In dry coloring, the 
work should be as highly polished as pos- 
sible previous to the coloring, for the 
brighter It is better will be the final 
color. The time given above is only in- 
tended as a general guide, as some work 
will color much quicker than others, and 
the time can only be arrived at by expe- 
rience. The following mixtures have been 
recommended for coloring. 

Process. — 1. — Potassium nitrate, 8 oz. ; 
common salt, 4 oz. ; alum, 4 oz. 

2. — Sal ammoniac, 4 oz. ; potassium ni- 
trate, 4 oz, ; borax, 4 oz. 

Wet Coloring. 

The ingredients of the mixture employed 
In this process have a powerfully solvent 
action on the base metal with which the 
gold is elloyed, and a weaker action on 
the gold itself, so that the article loses 
weight In direct ratio to the length of 
time it is submitted to the coloring proc- 
ess, and this loss Is greater as the gold is 
lower In quality. Gee states that the 
coloring Is hastened, and the loss ib 
weight reduced to a minimum, by using 
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old coloring liquid, and he assumes that j 
the dissolved gold Is, to some extent, de- 
posited agalp on the article, because the 
loss In weight of some common qualities 
of gold was found to be very little, and 
the amount of gold recovered from the 
spent coloring liquid very small Indeed. 
This statement is in accord with the well- 
known fact that In any liquid in which 
a metal, say copper, is electropositive to 
is deposited on the former. The following 
has been supplied by an experienced Bir- 
mingham jeweler, which he has found to 
be effective ; Potassium nitrate, 12 oz. ; 
common salt, 6 oz. ; hydrochloric acid, 3 
oz. The nitrate and salt are pounded to a 
fine powder, and placed in a previously 
warmed plumbago crucible about 8 by 7 
in., then stirred with a wooden spoon 
for a minute or two. The acid is then 
added, with about 1 oz. of boiling water, 
and the mass constantly stirred until it 
boils up to the top of the pot. The work, 
which has been previously cleansed in hot 
potash or soda solution, is then suspend- 
ed in the coloring liquid by means of a 
silver or platinum wire for about one 
minute, then well swilled in boiling water. 
A little more water Is added to the color 
pot, and when the liquid boils up the 
work is again immersed for another min- 
ute, and swilltM in boiling water as be- 
fore. This operation of dipping and swil- 
ling is repeated several times, the color- 
ing liquid being weakened by adding water 
before each immersion, until the desired 
appearance is attained. The work is 
finally well washed in hot water and dried 
in boxwood sawdust The whole process 
takes 5 to 7 minutes. The colored work 
is next scratch-brushed, on a lathe, with 
a revolving brush made of very fine brass 
wire, and having stale beer dropping on 
it, if the coloring has been properly con- 
ducted, a beautiful rich and dead color 
will be produced. 


Process. — 1. — 

Potassium nitrate 8 14 15 14 

Common salt . 4 7 7 7 

Alum 4 7 7 

Hydrochloric acid 2 1 5 

Water in each case ..... ‘ - 


2. — The following is a useful mixture 
for removing tarnish from colored gold 
articles which have been kept in stock for 
some time : Bicarbonate of soda, 2 oz . ; 
chloride of lime, 1 oz. ; common salt 1 
oz. ; water, 16 oz. Well mix the above 
ingredients, and apply with a soft brush. 
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IRON AND STEEL 

Blacking. 

Blue Black. — Clean the object thor- 
oughly, remove every trace of grease, then 
cover with the following: Copper sul- 
phate, 8 parts ; nitric acid, 15 parts ; al- 
cohol, 30 parts; water, 125 parts. Mix, 
and dissolve. Let dry on, and when quite 
dry rub with a woolen cloth. 

Brilliant Black. — Boil together : Sul- 
phur, 1 part ; oil of turpentine, 10 parts. 
While boiling, spread in a very light coat- 
ing, by means of a pencil, over the sur- 
face, and heat in the flame of an alco- 
hol lamp until' black. 

Gun Metal. — ^For blacking gun barrels: 
Solution of nitric acid, 2 oz. ; tincture 
of iron, 4 oz. ; alcohol, 3 oz. ; sweet 
spirits of niter, 1 oz. ; blue vitriol, 1 oz. ; 
rain water, pt. Scour the barrel 
smooth ; remove all grease with lime, then 
coat freely with the mixture with a piece 
of sponge, but not so as to run about the 
barrel. Let stand in a cool place for 
about 10 hours, then remove to a warm 
room, and let stand till dry, when the 
rust will fly off and not be sticky or 
streaky. The barrels are not dry, and 
must stand until quite dry, or the result 
will be a red barrel. The scratching must 
be done with lard, then boil for about 10 
minutes ; take out, and wipe inside and 
out ; let stand till cool, then scratch to 
remove the dead rust ; wipe with a clean 
rag, then coat with the mixture lightly ; 
let It stand till dry. Scratch, boil, etc., 
as in first coat, for 6 coats, when the bar 
rels may be finished by oiling. 

Bluing. 

Gun Afetol.—l.— Revolver,— Sometimes 
the steel is heated to a light gray color, 
allowed to cool, and reheated until blue, 
(a) Get as high a polish as possible on. 
the part which you want to blue, (b) 
Get an iron box made (thin sheet iron). 
If for the chamber only, say about 6 in, 
square ; no need for rivets ; Just doubled 
together, (c) jPound up some wood char- 
coal ; fill your box with it ; put the box 
on a fire (any fire) ; stir up the charcoal 
now and again, till you find it is partly 
ignited. Now put your chamber into the 
box of partly ignited charcoal; put it In 
about midway, so as to have as much heat 
at the bottom as at top and sides, (d) 
Have handy a handful of dry powdered 
lime and a piece of tow or cotton waste ; 
you will want a small pair of tonga, or 
other means of lifting yotir article out 
of the box. When you put the article in 
the box place it again on the fire. Now 
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you must pay attention to it; lift it out 
about every 10 minutes, and don’t stand 
looking at it, but at once rub it with the 
tow dipped in the lime. As quickly as 
possible put back into the charcoaL Don’t 
let your charcoal get too hot ; when you 
see it getting very hot lift the box off 
the fire and stand it in any convenient 
spot; replace on fire again, if necessary. 
Now, the following is important ; Your 
chamber, in a short time, gets of a purple 
color, then bright blue, It is very tempt- 
ing to leave off at this bright blue. Don’t. 
This first blue is no good ; at least no 
good where the article has to be rubbed 
and cleaned. Continue. The bright blue 
will depart, leaving your chamber nearly 
as before you put it in the box. Don't 
forget every 7 or 10 minutes to take out 
the article and rub it with the tow and 
dry lime. It must not be kept long in 
the air. Presently you should obtain a 
rich dark blue. Finally, when blued, let 
it cool, then oil (any oil), 

2. — Gun Barrels. — a. — To stain, dis- 
solve 4% oz.^ of hyposulphite of soda in 
1 qt of water, also oz. of acetate of 
lead In 1 qt of water. Mix the two solu- 
tions and bring to a boil in a porcelain 
dish or stone pot Clean the gun barrel 
free from grease, oil or varnish, warm 
the barrel, and smear with the h»t solu- 
tion, using a piece of sponge tied to a 
stick. When color develops, wash, and 
wipe dry ; finish with boiled linseed oil. 

b. — Heat evenly in a muffle until the 
desired blue color is raised, the barrel 
being first made clean and bright with 
emery cloth, leaving no marks of grease 
or dirt upon the metal when Uie bluing 
takes place, and then allow to cool in the 
air. It requires considerable experience 
to obtain an even, clear blue. 

Without Heat. — 1. — Clean every part 
carefully, and apply nitric acid, 1 part, 
diluted with 10 parts of water, until a, 
blue film is produced on the surface. Then 
wash with warm water, dry, and wipe 
with linseed oil. 

2. — Solution of potassium ferrocyanide 
and water, 1 ; 200 ; solution of ferric chlo- 
ride, 1;200. Mix the two solutions, and 
dip. 

3. — Antimony trichloride, 25 parts; ni- 
tric acid, fuming, 25 parts ; hydrochloric 
add, 50 parts. Apply with a rag, and 
rub, until the proper color is obtained, 
with a piece of green oak. 

Iron , — ^Ibsflolve 140 grams of sodium 
hyposulphite in 1 I of water, add a so- 
lution of 35 grama of lead acetate in 1 1. 
of water, and lay the perfectly bright 
iron objects in the liquid. 
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Removing Blue from Steel . — To leave 
it as clean as before coloring, try acetic 
acid, or a solution of tin chloride (stan- 
nous chloride). 

Steel. — 1. — Try the following : Scour 
the steel with a small quantity of a strong 
aqueous solution of soda, rinse in water, 
warm, and brush over with a solution of 
% oz. of chloride of iron dissolved in 5 
oz. of water, and let It dry ; then apply 
in the same manner a solution of 1-5 of 
an ounce of pyrogallic acid in 1 oz, of 
water; dry, and brush. Does not wear 
well without lacquering. The blue ox- 
ide is sometimes Imitated by using a thin 
alcoholic shellac varnish, colored with an- 
iline blue or Prussian blue. 

2. — The articles to be blued should have 
their Surfaces cleaned and polished. They 
may be then heated in fine, clean wood 
ashes to a temperature of from 500 to 
600 according to the depth of the color 
required. It Is not necessary to watch 
the temperature, but simply to examine 
the articles from time to time to see that 
when cooled in the air they aBS\ime the 
proper color. They should, then be im- 
mediately removed, and the operation is 
then completed. 

3. — To blue steel without heat, mix fine- 
ly powdered Prussian blue with rather 
thin shellac ; gently heat» the steel and 
apply the vaftiish. 

Brassing Iron. 

Remove all organic matter from the 
surface of the iron, and plunge it into 
melted brass. The coating of brass which 
is spread over the iron may be polished 
or burnished. 

Bronzing. 

Lay the object for a moment in a solu- 
tion of iron perchlorlde and copper sul- 
phate, with a little added nitric acid. 
Remove, and dry at a temperature of 
about 30“ C. (85“ P.). Finally, suspend 
in a close box containing a vessel of boil- 
ing alcohol, and leave for 20 minutes, 
keeping the alcohol boiling all the time. 
Scratch off with a scratch brush. Re- 
peat the operation several times, or until 
the desired tint is obtained. 

Cast Iron . — The Maschineribauer de- 
scribes the following process for impart- 
ing to common cast iron all the rich glow 
of bronze, without covering it with a 
metal or an alloy. Thoroughly cleanse 
the surface, and rub it down smooth ; ap- 
ply evenly a coat of vegetable oil, say 
sweet or olive oil, and heat the Iron ob- 
ject, being careful that the temperature 
does not rise high enough to bum the oil. 


( 44i ) 


Coloring of Metals 


.(Iron and Steel) 


At the moment of decomposition of the oil 
the cast Iron will absorb oxygen, and this 
forms upon the surface a brown oxide 
skin or flhn, which takes a fast hold, and 
is so hard that it will admit of a high 
polish, thus bestowing upon the iron a 
most striking resemblance to bronze. 

Gun Bavrels. — 1. — ^Nitric acid, % 02 . ; 
sweet spirits of niter, ^ oz. ; alcohol, 1 
oz. ; sulphate of copper, 2 oz. ; water, 30 
oz. ; tincture of muriate of iron, 1 oz. 
Mix. 

3 . — Sulphate of copper, 1 oz. ; sweet 
spirits of niter, 1 oz. ; water, 1 pt. Mix. 
In a few days it will be fit for use. 

3. — Sweet spirits of niter, 3 oz. ; gum | 
benzoin, 1 % oz, ; tincture of chloride of 
iron, % oz. ; sulphate of copper, 2 dr. ; 
spirit of wine, % 02 . ; mix, and add 2 lb. 
of soft water. 

4. — Tincture of choride of iron, ^ oz. ; 
spirit of nitric ether, % oz. ; sulphate of 
copper, 2 scruples ; rain water, % pt 

The above are applied with a sponge, 
after cleaning the barrel with lime and 
water. When dry they are polished with 
a stiff brush or iron scratch brush. 

5. — Make the following solution : So- 
lution of ferric chloride (s, g. 1.28), 14 
parts ; mercuric chloride, 3 parts ; fuming 
nitric acid, ^3 parts ; c^jpric sulphate, 3 
parts ; water, 80 parts. Mix, With a 
brush or pencil go over the barrels with 
this liquid. Let dry on, then scratch off 
with the scratch brush. Repeat this 2 
or 3 times. Finally plunge the barrels 
into a 1 % solution of potassium sulphide, 
and let remain for 10 days. At the end of 
the time wash In hot suds, dry off, and 
cover with linseed oil, which let dry on. 

Iron Castings. — Thoroughly clean, and 
immerse in a solution of sulphate of cop- 
per, when they acquire a coat of the lat- 
ter metal. They must be then washed In 
water. 

Iron Wire. — The following is commend- 
ed as the best and cheapest process : Clean 
the wire perfectly, then Immerse it in a 
solution of sulphate of copper (blue vit- 
riol) until covered with a coating of me- 
tallic copper. Then wash and immerse 
the articles in the following solution : 
Verdigris, 2 oz. ; sal ammoniac, 1 oz. ; 
vinegar, 1 pt ; diluted with water until 
it tastes only slightly metallic, then boiled 
for a few minutes and filtered. The ar- 
ticles are steeped in this liquor' at the 
boiling point until the desired effect is 
produced ; but do not keep them In too 
long. When taken out wash carefully 
in hot water, and dry. 
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Browing. 

1. — Dissolve In 4 parts of water 2 parts 
of crystallized iron chloride, 2 parts of 
antimony chloride and 1 part of gallic 
acid, and apply the solution with a sponge 
or cloth to the article, and dry it in the 
air. Repeat this any number of times, 
according to the depth of color which It 
is desired to produce. Wash with water, 
and dry, and finally rub the articles over 
with boiled linseed oil. The metal thus 
receives a brown tint, and resists mois- 
ture. The antimony chloride should be 
as little acid as possible. 

2 . — A process having this end in view 
has been recently patented in (Sermany 
by Mr. A. De Meritens. The goods to 
be browned form the anode of the bath, 
which consists of ordinary or distilled 
water. The cathode is formed by the ves- 
sel which contains the water, if It Is 
made of iron ; otherwise, a plate of iron, 
copper or carbon is placed In the bath. 
The water is kept at frpm 160 to 180'’ F., 
and the tension of the current must be 
sfficiently great to decompose the water. 
The oxygen which thus is given off at 
the anode forms in an hour or two a 
layer of the black oxide of iron (a com- 
bination of ferrous and ferric oxide), 
which is said to polish up very well. Steel 
is said to give the best results ; in the 
case of cast and wrought iron, the oxide 

I or iron formed separates as a powder, 
i and it is necessary to use distilled water 
in order to obtain a layer which will ad- 
here to the goods. 

Girris. — 1. — The following recipe for 
browing is from the U. S. Ordnance 
Manual : Alcohol, 1 ^4 oz. ; tincture of 
iron, oz, ; corrosive sublimate, 1 % 

oz. : sweet spirits of niter, 1 V 6 oz. ; blue 
vitriol, 1 oz. ; nitric acid, % oz. Mix, 
and dissolve in 1 qt of warm water, and 
keep in a glass jar. Clean the barrel 
well with caustic soda water to remove 
grease or oil Then clean the surface of 
all stains and marks by emery paper or 
cloth, so as to produce an even bright 
surface for the acid to act upon, and one 
without finger marks. Stop the bore and 
vent with wooden plugs. Then apply the 
mixture to every part with a sponge or 
rag, and expose to the air for 24 hours, 
when the loose rust should be rubbed off 
with a steel scratch brush. Use the mix- 
ture and a scratch brush twice, and 
more, if necessary, and finally wash In 
boiling water, dry quickly, and wipe with 
linseed oil, or varnish with shellac: 

2 . — Sulphate of copper, % av.oz. ; ewr- 
rosive chloride of mercury, 1 av.oz. ; tinc- 
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ture of chloride of iron, 4 fl.oz. ; alcohol, 

4 fl.oz. ; strong nitric acid, % fl.oz. Mix, 
and apply to the metal, which must be 
perfect)^ clean from all dirt or grease, 
with a sponge or rag; allow to remain 
24 hours, so as to get thoroughly, dry, 
then burnish with a hard brush. To ob- 
tain the desired shade of color, repeat the 
application and burnishing as often as 
is necessary, and then lacquer the metal 
with a thin, clear lacquer. 

3. — Sulphate of copper, % av.oz, ; tinc- 
ture of chloride of iron, 2 fl.dr. ; spirit of 
nitrous ether, 1 il.dr. ; strong nitric acid, 

1 fl.dr. ; alcohol, 2 fl.dr. ; water, sufficient 
to roake 8 fl.oz. Mix, and proceed as 
above. 

Iron or Copper.— 1. — The following are 
taken from niustrirte Zeitung fuer Blech- 
industrie : Rub the objects with a con- 
sistent mass composed of several sub- 
stances, and bturn in the applied layer so 
as to prevent oxidation. This method 
finds frequent use on copper ware, not 
only to avoid oxidhtion and the tiresome 
polishing which becomes necessary, but 
also to impart to the copper, the natural 
color of wliich is rather glaring, an ap- 
pearance more pleasing to the eye. An- 
nealing, and careful cleansing with cor- 
rosives, of the articles have to precede 
the browning process. A dark brown is 
obtained by stirring equal parts of ver- 
digris and colcothar (English red) in 
vinegar to a pasty consistency, applying 
this on the well cleaned and dried parts, 
heating to redness, and quickly rinsing off 
In acetate of copper. 

2. — Make a paste of 2 parts of finely 
powdered iron oxide with alcohol. This 
mass is applied with a brush as uni- 
formly as possible; heat over an open 
fire, rinse off, and polish with a soft 
brush. If the desired effect of the color 
is not produced thereby, the operation 
must be repeated. 

3. — Lighter brown shades are produced 
by applying a composition of 2 parts of 
verdigris, 2 parts of vermilion, 5 parts of 
sai ammoniac and 5 parts of alum with 
vinegar. After the application the parts 
are heated and rinsed off. 

With the above operations the greatest 
cleanliness roii^t be observed, and the 
touching of po^ons to be browned with 
sweaty fingers must be avoided, else spots 
wni result, which can only be removed by 
taking everything off a^^in. 

PolUk for Iron . — Pulverized asphaltum, 

1 lb. ; gum benzoin, % lb. ; spirits of tur- 
pentine, 2 qL If needed quickly, keep in 
a warn place, shaking very often. It can 
be abided well with ivory black, finely 1 
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ground. It should be used on Iron ex- 
posed to the weather as well as Interior 
work requiring a nice polish. Apply with 
a brush. 

Polish on Iron ond Steel. — Oil of tur- 
pentine, 16 parts ; sulphur, 1% parts. 
Boil together. Put a very thin coat on 
the drticle, and hold over the flame of an 
alcohol lamp. 

Coppering. 

Sulphate of copper, lb. ; dissolve, 
and add 1 fl.oz. of sulphuric acid. 

Frosting Steel. 

Clean and polish the metal, flow it 
quickly with dilute nitric acid, and when 
the proper point is reached wash well 
in running water. 

Gilding. 

1. — Kirchmann says ; Rub the surface 
of the iron with sodium amalgam then 
apply a strong solution of chloride of 
gold ; on heating, mercury will be driven 
off and the iron will be gilded, 

2. — Articles of steel are heated until 
they acquire a bluish color, and Iron or 
copper is heated to the same degree. The 
first coating of gold leaf Is now applied, 
which must be gently pressed down with 
a burnisher and, again expo^ to gentle 
heat ; the second leaf is then applied in 
the same way, followed by a third, and 
so on ; or two leaves may be applied in- 
stead of one, but the last leaf should be 
burnished down while the article is cold. 

3. — Polished steel may be beautifully 
gilded by means of the ethereal solution 
of gold. Dissolve pure gold in aqua regia, 
evaporate gently to dryness, so as to drive 
off the superfluous acid, redlssolve In 
water, and add 3 times its bulk of sul- 
phuric ether. Allow to stand for 24 hours 
In a stoppered bottle, and the ethereal 
solution of gold will float on top. Pol- 
ished steel, dipped in this, is at once beau- 
tifuly glided, and by tracing patterns on 
the surface of the metal with any kind 
of varnish beautiful devices in plain metal 
and gilt will be produced. For other met- 
als the electro process is brat. 

4. — (JiWinp, Varnish. — a. — Beeswax, 4 
oz. ; verdigris and sulphate of copper, each 
1 oz. Mix. 

b,— Beeswax, 4 oz. ; verdigris, red ocher 
and alum, of each 1 oz. Mix. Used to 
give a red gold color to water Riding. 

NICKEL 

1.— The following solution gives nitjkel 
a rich, velvety black color: Water, 3 L 
785 grams ; nickel-anunonlum sulphate, 
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34.02 grams ; potassium sulphocyanlde, 
85.06 grams ; copper carbonate, 56.70 
grams. Tlje same effect Is produced by a 
solution of arsenic trioxide in ammonium 
carbonate. 

2. — Nickel, as well as copper, can be 
blackened by brushing with an aqueous 
solution of platinlc chloride. 

^ SILVER 

Blackening. 

1, — Plunge into- a solution of an alka- 
line sulphide. Remove, and rub with a 
brush dipped in powdered cream of tartar. 

2. — Rub the object with a solution of 
silver nitrate. 

Browning. 

To give silver a deep brown color, treat 
it with a solution of sal ammoniac and 
copper sulphate, in equal parts, in vinegar. 

Burnishing. 

Remove all dirt with powdered pumice 
stone, then brush all parts with strong 
soapsuds ; wipe with a linen cloth, and 
burnish. Use soapy water as a lubri- 
cant. 

Frosting and Whitening of Silver Goods, 
Pickle fof. 

1. — Sulphuric acid, XVt dr. ; water, 6 
oz. Heat, and immerse the silver until 
frosted as desired. Wash well, dry with 
a soft linen cloth or in fine sawdust. 
For whitening only, use less acid. 

2. — Polished Silver, — Make a solution 
of H oz. of cyanide of potassium in 
pL of water. Apply to the silver with a 
brush. Hold the silver with pliers made 
of lancewood or boxwood. Very poison- 
ous. 

GUdJng. 

1. — Dissolve equal parts, by weight, of 
bichloride of mercury (corrosive subli- 
mate and chloride of ammonium (sal am- 
moniac) in nitric acid ; now add some 
grain gold to the mixture, and evaporate 
the liquid to half its bulk ; apply while 
hot to the surface of the silver article. 

2. — A rich gold tint may be Imparted 
to silver articles by plunging them Into 
dilute sulphuric acid saturated with iron 
rust 

3. — Wafer Gilding.— Pour strong vine- 
gar on copper flakes; add alum and salt 
in equal quantities; set on a fire, and 
when the vinegar has boiled until It be- 
comes hi part its original quantity throw 
Into it the metal you desig^ to gild, and 
it will assume a copper color. Continue 


boiling, and it will change into a fine 
gold color. 

Oxidizing. 

1. — Add four or five thousandths of 
ammonium sulphide or potassium sul- 
phide to water at a temperature of 160 
to ISC'* F. When the arUcIes are dipped 
into this solution an iridescent coating 
of silver sulphide is produced, which, after, 
a few seconds, turns blue black If allowed 
to remain in the liquid. Remove, rinse, 
scratch-brush, and burnish when desired. 

2. — There are two distinct shades in 
use, one produced by a chloride, which 
has a brownish lint, and the other by 
sulphur, which has a bluish-black tint 
To produce the former it is only neces- 
sary to wash the article with a solution of 
sal ammoniac (ammonium chloride). 

3. — A much more beautiful tint may be 
obtained by employing a solution com- 
posed of equal parts of copper sulphate 
and ammonium chloride In vinegar (or 

; dilute acetic acid). The fine black tint 
may be produced by a slightly warm so- 
lution of sodium or potassium sulphide. 

4. — Bromine, 5 gr. ; potassium bromide, 

5 dwt. ; water, 10 oz. ; boil the silver In 
this usually 2 to 5 minutes, then polish 
with rouge. 

5 . — Dissolve sulphate of copper, 2 
dwts. ; nitrate of potash, 1 dwt. ; ammo- 
nium chloride, 2 dwts., in a little acetic 
acid. Warm the article and apply the 
solution with a camers-hair pencil and 
expose to the fumes of sulphur in a closed 
box. Parts not to be colored must be 
coated with wax. 

6. — Dip the clean silver article in a so- 
lution of sulphide of potassium (liver of 
sulphur), 2 dr. to 1 pt. of water. Heat 
this solution to a temperature of 175® P. 
Immerse for a few seconds only, when 
the article becomes blue black. For a 
velvet black, dip the article, previous to 
oxidizing, in a solution of mercurous ni- 
trate and water, and rinse. Then dip in 
the sulphide solution as above. For a 
brown shade, oxidize in the potassium 
sulphide as above, then dip in a liquid 
composed of 10 parts of blue vitriol and 
5 parts of sal ammoniac to 100 parts of 
vinegar. After oxidation, brush with a 
scratch brush very lightly, to brighten 
and variegate the surface. There are 
many other methods, among which wUl be 
found the following: 

7. — Expose to the vapor of chlorine. 

8. — Use a solution of equal parts of 
copper sulphate and ammonium chloride 
dissolved in vinegar. 
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9 . — ^Potassium sulphide dissolved in 
warm water. 

10. — Sodium sulphide dissolved In warm 
water. 

11. — Wash with a solution of ammo- 
nium chloride. 

Platinizing, 

Place some platinum in a small quan- 
tity of aqua regia or nitrohydrochloric 
acid, and keep It in a warm place for a 
few days, when it will have dissolved. As 
soon as it has dissolved, evaporate the 
liquid at a gentle heat until It is as thick 
as honey, so as to get rid of the excess 
of the nitric and hydrodilwic acids. Add 
a little water, and it Is ready for use. 
A dozen drops of this solution goes a 
long way in platinizing silver. The op- 
eration is performed in a small glass or 
beaker, covered with a watch glass to 
keep in the fumes, and placed in a little 
sand in a saucer to equalize the heat 

Red. 

A solution containing 9,72 grams of 
uranium nitrate in 1,130 grams of water 
is mixed with a solution of potassium 
ferrocyanide of the same concentration. 
When the solution is to he used, 2S3 
grams of acetic acid and 2 liters 268 
grams of water are added, the mixture 
is warmed, and the silver immersed ; a 
deep red color develops on the surface of 
the latter. 

Rose, 

Immerse for a few seconds in a con- 
eenurated hot solution of copper chloride ; 
rinse, dry, and immerse in alcohol ; finally, 
dry off by holding near the fire. 

Slate Gray. 

Make a soluUon of 35.4 grams of iodine 
and 345.4 grams of potassium iodide In 
% L of water, 

ZINC 

Blacking. 

1. — Chloride of platinum, painted on 
zinc, gives a very dead black. 

2. — ^Zlnc may be given a fine black 
color, according to Knaffl, by cleaning its 
surface with sand and sulphuric acid and 
immersing for an Instant In a solution 
composed of 4 parts of sulphate of nlckbl 
and ammonia In 40 parts of water, acidu- 
lated with 1 part of sulphuric acid, wash- 
ing, and drying it The black coating 
adheres firmly, and takes a bronze color 
un^ he burnisher. Brass may be 
stained black with a liquid containing 2 
parts of anenious acid, 4 parts of hydro* 
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dilorlc add and 1 part of sulphuric add, 
in 80 parts of water, 

3. — A weak solution of sulphate of cop- 
per, and then with a decoction of log- 
wood. 

4. — Clean the zinc by dipping in an 

add: rinse, and plunge into the follow- 
ing : Nickel ammonium sulphide, 4 parts : 
sulphuric acid, 1 part ; water, 40 parts. 
Mix. Wash the article, and dry care- 
fully. « 

5. — Treat with an acidulated solution 
of antimony chloride, .thus : Hydrochlo- 
ric add, 6 parts ; antimony chloride, 10 
parts : alcohol, 100 parts. Mix. When 
the desired shade is attained, dry, and rub 
with some good drying oil. Give 2 or 3 
coats. 

Bronzing. 

1. — Mix thoroughly 30 parts of sal am- 
moniac, 10 parts of oxalate of potash and 
1,000 parts of vinegar. Apply with a 
brush or a rag several times until the 
desired tint Is produced. 

2. — Puscher employs acetate of lead for 
this purpose. On apply this substance, 
mixed with a minium preparation, a red- 
dish brown tinge Is obtained. The cupola 
of the synagogue at Nuremberg was thus 
colored, as an experiment, a long time 
ago, and to all appearance is yet unaf- 
fected by the v^eather. By*addlng other 
bases lighter or darker tints of gray and 
yellow may be obtained, giving the zinc 
work the appearance of carved stone. 
With a solution of chlorate of copper the 
preparation turns the sheets of zinc. 

3. — First give a coat of brass (see 
ELECTROMETALLURGY), Then wet 
with a cloth dipped In copper protochloride 
dissolved In hydrochloric acid. When dry, 
brush with a mixture of equal parts of 
Iron peroxide and plumbago mixed up 
with a little essence of turpentine. Var- 
nish with thin copal varnish. 

Green Patina. 

1. — Make the following solution : So- 
dium hyposulphite, 2 parts ; sulphuric 
acid, 1 part; water, 20 parts. Mix; fil- 
ter off the precipitated sulphur, and heat 
the filtrate. Plunge the object into the 
hot solution ; watch the coloration as It 
progress, and when the desired tint Is 
secured removed, let dry, and varnish with 
copal. 

2. — Zinc Roofs. — Cleanse the zinc of all 
dirt, and coat it repeatedly with a diluted 
solution of copper nitrate. When the 
whole roof has been coppered over, cover 
It wlUi a UlMwise dllut^ solution of car- 
bonate of ammonia. On this coat of cop- 
per patina readily forms. 
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Bronzing for Zinc, 1 

tjy Simple Immersion 
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Black. 

Black. 

Dark gray. 

Dark gray. 

Dark gray. 

Green gray. 

Red— Boil. 

Copper color. Plates so c A z. 
Copper color, with agitation. 
Purple — Boil. 


* Made to the consistency of cream. 
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DYEING 

Simple directions for dyeing textiles 
will be found at the end of the chapter. 
Dyeing Is a buslnras, and can hardly be 
learned from formulas, hence the inclu- 
sion of any great number has been avoid- 
ed as taking up valuable space. 

Bristles, To Dye. 

Steep them for a short time in any of 
the common dyes used for cotton or wool. 

CeUalold. 

Black. — The object Is first dipped in 
weak lye, then In a weak solution of ni- 
trate of silver, and allowed to dry ex- 
posed to the light 

Bltie. — For this use an indigo solution, 
almost neutralized with potash ; also Ber- 
lin blue solution ; also, on the one hand, 
chloride of Iron solution, and on the other 
ferrocyanlde of potassium solution. 

Brown. — Use a solution of permanga- 
nate of potash made alkaline with soda. 

Green. — Place the obj&ct in a solution 
of 2 parts of verdigris and 1 part of chlo- 
ride of ammonia. 

Purple. — Immerse the object in dilute 
solution of chloride of gold, and then ex- 
pose to strong light. 

Red. — Immerse the object first in water 
weakly acidulated with nitric acid, then 
in ammoniacal cochineal or carmine solu- 
tion. 

Yellow. — Immerse the object first In a 
solution of nitrate of lead and then In a 
solution of yellow chromate of potash. 

Baster Egg Dyes. 

Blue.— Marine blue, B. N. (aniline 
colors), 30 gr. ; citric add, 250 gr. ; dex- 
trine, 1 oz. 

Brown. — Vesuvln, S., H av.oz. ; citric 
acid, H av.oz. ; dextrine, ^ av.oz. 

Green.— Brilliant Green, 0., 200 gr. j 
citric add, 260 gr. ; dextrine, 2 oz. 

Oron^e.r-Orange, n, 125 gr. ; citric 
acid, 250jgr. ; dextrine, 2 oz. 

Red, — Diamond, fuchsin, I, small crys- 
tals, 25 gr. ; dtric add, 125 gr. ; dextrine, 
1 04. 

Boee.—Eosin, A,. 50 gr. ; dextrine, 2 
at.oz. 


yioief.— Methyl violet, 6B, 30 gr. ; 

citric acid, 150 gr. ; dextrine, 1 oz. 

Yellow. — Napthol, yellow, S., 200 gr. ; 
citric acid, 500 gr. ; dextrine, 2 oz. 

To use, dissolve the dye in an earthen 
vessel, in 1 pt. of boiling water ; stir un- 
til solution Is completed. In the mean- 
time, boil 5 well washed eggs in water 
for 5 minutes, then transfer them to the 
dye, and allow to remain until sufficiently 
colored, turning them occasionally. Dry 
with a soft cloth, and rub with oil until 
they appear glossy. 

Feathers. 

In general terms, clean with carbonate 
of ammonia, wqsh, and steep overnight 
in a solution of nitrate of Iron 7® B. ; 
then rinse In witer. Boil out equal parts 
of logwood and quercitron, and immerse 
the feathers at a “hand heat” When 
black, remove, and wash in warm water. 
Dissolve 3% oz. of bicarbonate of potash 
in 5 qt of hot water and stir tn 17% oz. 
of olive oil ; shake until it becomes an 
emulsion. As before, at a gentle heat, 
immerse in this, draw out the surplxis 
moisture between the finger and thumb, 
and dry over a stove, constantly shaking 
them. Experience and skill are neces- 
sary. 

Black. — 1. — ^The feathers should be 
soaked in a solution of ammonium of so- 
dium carbonate, whereby ' they are ren- 
dered less liable to break or bend ; after 
being dyed they should be dried In a cur- 
rent of warm air. Feathers may be dyed 
black in the following baths : (a) Water, 
100 pt ; Ignited sodium carbonate, 1 lb. 
(b) Ferric nitrate at 70® B. (c) Log- 
wood, 2 lb. ; Quercitrine, 2 lb. Half a 
pound of feathers is digested In (a) at 
30“ ; the feathers are then washed with 
warm water and soaked in (b). After 
another washing they are boiled in (c) 
until of a deep black color ; they are then 
dipped in an emulsion formed by agitat- 
ing oil and potassium carbonate together, 
and dried by gently swinging them in 
warm air. 

2.— -By immeralon for 2 or 3 dajrs In a 
bath (at first hot) of It^ood, 8 parts. 


Always consult the Index when using this hook. 

(« 1 > 



(Feathers) 


Dyeing 


and copperas or acetate of iron, about 1 
part 

Bronze . — Fashion has introduced gilded 
and silvered feathers. It is chiefly goose 
feathers and wings of pigeons which ap- 
pear covered with gold and silver. The 
process is very simple. The feather is 
dipped in bronze powder and rubbed with 
a piece of wash leather. In coiirse of 
wearing, however, the bronze is very easily 
detached. To prevent this, the feather, 
before being dipped in the bronze pow- 
der, is taken through gum water, pressed 
nearly dry between cloths, and in its 
slightly adhesive state is treated with 
bronze jwwder. Partially bronzed feath- 
ers and wings are produced by covering 
those parts which are to remain plain 
with pasteboard, and the bronze powder 
is rubbed upon the rest with a feather. 
Of course, varied effects may be produced 
by dyeing the feathers with aniline col- 
ors, etc., prior to the application of the 
bronze. 

Crimson. — A mordant of alum, fol- 
lowed a hot bath of Brazil wood, and 
afterward by a weak one of cudbear. 

Brown. — Feathers may be dyed brown 
by first treating them with catechu and 
then with potassium chromate; they can 
be dyed direcUy with aniline colors, and 
can be bronzed by painting with aniline 
violet dissolved in alcohol at 90%. 

Gray. — 1. — Felt gray is a yellowish 
gray. It consists in employing felt gray in 
connection with rose-colored gray. These 
two substances, of easy application, will 
serve for the generality of the tents in 
question. If it were required to produce a 
somewhat roseate hue, cochineal or violet 
might be taken: if, on the contrary, a 
green one, a very small quantity of indigo- 
carmine would be required- These color- 
ing substances are applied, according to 
the feather and the tone of the color, In 
a cold, lukewarm or boiling-hot hath, 
acidulated with acetic acid or salt of sor- 
rel 

2. — aiselle gray is a mixture of white 
with black. It is easily obtained by 

tng the feather with a small quantity of 
gl(»s black. As there Is always a residue 
of imUowisb hue, it becomes necessary to 
give it a rose color with cochineal This 
operation is effected in a cold bath acidu- 
lated with a small quantity of potassium 
i>inoxalate. If it be an osbrlch feat^r, 
Jtarch Is dissolved in it 

3. -^Ilron Gray, Steel Gray, etc. — ^These 
^inds of gray are usually rather darkish ; 
he tints result from a mixture of blue 
1 good deal of bladk, and some white, 
rboy are ohtained'on the feather by means 
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of a conveniently proportioned mixture of 
roseate gray and blue gray, the shade be- 
ing subsequently imparted as In the case 
of the other gray species. 

Pink or Rase ,- — With safflower and 
lemon juice. , 

Plum. — 1 . — The red dye, followed by 
alkaline bath. 

2- — The plum color is a pale violet. The 
feather is dyed in a bath acidulated with 
sulphuric acid, archil, indigo-carmine and 
black gloss, so that an almost black gar- 
net may be produced. It is well to add 
a little lilac. The feather is taken out 
of the bath only at this moment It Is 
rinsed in pure water and then given a 
violet tint in a more or less heated solu- 
tion of carbonate of soda. During this 
operation the archil turns from red to 
violet. Black is developed, and settles 
more firmly on the feather, while a large 
portion of the indigo-carmine goes off. 
it is a primitive process, and certainly 
not economical, but which, nevertheless, 
gives good results in skilled hands; but 
in the hands of unskilled operators it is 
extremely tiresome and of doubtful suc- 
cess. 

Red.— A. mordant of alum, followed by 
a hot Brazil wood bath. 

Yellow.— An alum mordant, followed 
by a bath or turmeric or , weld. Other 
shades may be Obtained by a mixture of 
the above dyes. Feathers may also be 
dyed by simple immersion for 2 or 3 min- 
utes in a bath of any of the aniline col- 
ors. 

Gloves. 

Kid gloves of good quality, especially 
when light colored, are often thrown away 
when soiled, and made no further use of. 
By employing the following simple means 
: they might easily be dyed vJoleC black or 
yellow, by the owner himself, and made 
to look almost equal to new. .The gloves 
are first soaked in a Ultle hot water con- 
taining dissolved crystals of soda or pot- 
ash, whichever color may be desired, and 
after a 25-minute bath thqr are taken 
out, washed, rinsed, and wrung. When 
the gloves are thus cleaned they are 
stretched tightly over a wooden hand and 
the dye applied. 

The aniline colors can be employed 
without any previous preparation of the 
leather. The bluish tint so greatly liked 
in black gloves is obtained by washing 
the finished article with sal ammoniac so- 
lution. If it is required to keep the 
seams white, they are covered with flour 
paste with which some fat has been ad- 
mixed. Instead of brushes, one may some- 
times use a sponge. 
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BZacA:.~The glove is washed In alco- 
hoi, and three times brushed over with 
a decoction "of logwood, allowing between 
each brushing 10 minutes for drying; 
afterward dipped into a solution of iron 
protosulphate, and then brushed with 
warm water. Should the color not prove 
sufficiently dark, a decoction of quercitron 
may be added to the logwood decoction. 
Instead of the protosulphate some nitrate 
of iron may be used. As the leather be- 
gins to dry It is rubbed over with the 
talc ■ powder and some olive oil, and 
pressed between flannel. The treatment 
with talc and oil is repeated, and the 
glove then allowed to dry on the stretch- 

WOOd- 

Brown . — The solution is made of vary- 
ing quantities of decoctions of logwood 
and Guinea wood. For darkening, a 
small quantity of iron protosulphate is 
employed 

Gray . — Brushing with a decoction of 
sumac, and subsequent treatment with a 
feeble solution of iron protosulphate. The 
addition of logwood and yellow Brazil 
wood to the sumac decoction produces a 
greenish gray tint 

Modes ond Grays . — Clean with soap in 
the usual manner, and after they have 
been brushed with water brtish over with 
the following mixture at 104® F. : Log- 
wood, 45 gr. ; orchil, 8% oz. ; water, 1% 
pt. Boll. A second bath is prepaid of 
30 gr. of nitrate of iron in 35 oz. of 
water, and is applied with the brush, to 
produce a gray tone. 

Orange Yellow . — Simple decoction of 
onion peel Is said to produce upon glove 
leather an orange yellow superior in lus- 
ter to any other. It is also said to be 
suitable for mixing with light bark shades, 
especially willow bark, and as a yellow 
for modulating browns. The onion dye is 
said to fix itself readily, even upon leath- 
ers which resist colors, aad colors them 
well and evenly. 

Atissia Red . — Decoction of cochineal 
with a tin salt and some saccharic acid ; 
and if a dark tint la demanded, the addi- 
tion of some It^rwood extract. 

Straw . — After cleankig, as In white, 
and rinshig well in water, two baths are 
prepared; (1) a bath of soda at B. 
(2) A bath of nitrate of Iron at the same 
strength. The gloves are brushed first 
with (1), then dried, and brushed with 
(2), and finally with water, and dried 
at a gentle heat They are then finished 
with the following mixtura : Yolk of egg, 
i55 gr. ; g^cerlne, 77 gr. ; water, 1^ pt 
When half dried they are rubbed with 
clean flannel. 
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Violet— According to the tint desired, 
aniline or orsellle violet must be used. 
Apply a little of the color by means of a 
brush or rag dipped in the coloring liquid 
I^y on several coats of alum dissolved 
in water, then dry. Then apply 1 or 2 
layers of the dye, which must be always 
hot. The kid Is polished before finally 
diying, with a pad made of cork, covered 
with a piece of woolen cloth. This Is 
the best way of regaining the gloss. 

White . — The gloves are placed on a 
wooden hand and then brushed over with 
a soft paint brush steeped In curd soap, 
155 gr.; milk, 35 fl.oz. They are then 
dusted over with fine Venice talc, and 
rubbed with a bit of clean flannel. If 
this process does not leave them white 
enough, it is recommended. 

Yellow.— This requires a less compli- 
cated process — a decoction of Avignon 
crystals with alum. Apply several lay- 
ers, and polish the kid in the way indi- 
cated above. 

Gntta Percha. 

After dissolving 2 oz. of gutta percha 
in chloroform add 1 gr. of pure carmine, 
dissolved in a little pulverized gum and 
water. After the chloroform is distilled 
off the gutta percha is to be thoroughly 
kneaded. Anything may be used in this 
way, according to the color required, such 
as ocher, ultramarine, etc. 

Hats. 

Brown. — 1. — Bismarck Brown on Pelt 
Hats (50 hats). — Prepare with soda, as 
formerly directed, and boil for 45 minutes 
with 22 lb. of fustic, 10% oz, of logwood, 
3% lb. of sumac, 8^ Ib. of senders and 
17% oz. of argol. Boil for 2 hours, and 
add 2 lb, 3 oz. of btuestone and 7 oz. of 
copperas. Re-enter the hats, and boil for 
% hour longer. 

2. — Brown on Mixed Hats (5 doz.). — 
E»repare with soda, and boil for 2 hours 
with 22 lb. of fustic, 5 lb. 7 oz. of mad- 
der, 25% oz. of turmeric, 2 lb. 3 oz. of 
madder, 25% oz. of senders and 17% oz. 
of argol. Air the hats and add 17% 
fl.oz. of black liquor and 2% oz, of ooph 
peras. Re-enter the hats, and boil again 
for an hour. 

3. — Chrome Brown on Fblt Hats (50 
hats). — Prepare with 4% oz. of chromate 
of potash, 14 oz. of argol and 17% fl.oz. 
of a solution of tin. Let the hats lie 
overnight in the flot, and dye the next 
morning In fresh water with 17% oz. of 
young fustic, 26 oz. of fusUc, 17% oz. of 
turgieric, 6 lb. 9 oz. of madder, 3 lb. 4 oz. 
of peachwood and 7 oz. of logwood. 
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4. — Cinnamon. — Red lead, 3% lb. ; best 
terra castle, 2% lb.; picric acid, 2% oz.', 
indigo extract, % gill ; orchil, 3 pt The 
picric acid is first dissolved in hot water, 
and the other ingredients are added (See 
also STRAW DYEIN(J. below.) 

Cream Color.— (24 doz. 3 k)Z. bodies.)— 
Red lead, 2 lb. ; common terra cotta, 2 
lb. ; Indigo extract in liquor, 2 gills ; or* 
cha 3 gills. 

Fawn Color.— Burnt sienna, ground 
fine, lb . ; biimt umber, % lb. ; orchil, 

% gill; Indigo extract in liquor, % gill. 

Gray. — An ordinary drab for soft hats : 
Common graphite, % lb. ; best graphite, 

% lb. ; orchil, 3 gills ; indigo extract, 2 I 
gills. Put the graphite into a pan, cover I 
with water, and let down with sulphuric 
acid at 30® Tw. ' 

Mouse Color. — Common graphite (black 
lead), 3% lb. ; best terra castle, 2% lb. ; 
indigo extract in liquor, 2H gills ; orchil, 

4 gills; red lead, 8 oz. 

Rose. — Common graphite, 2% lb. ; in> 
digo extract in liquor, 2 gills ; orchil, 5 
gills. 

Slate. — Common graphite, 4 lb. ; indigo 
extract, 4 gills ; orchil, 3% gills. 

Hora^ialr. 

The horsehair is first washed in soap, 
and rinsed. 

Blue. — 1. — ^The hair is mordanted in a 
solution of 2 parts of alum and 1 pan of 
tartar, rinsed, and dyed in a solution of 
sulphate of indigo, then washed and dried, 

2.- — Violet shade, — Treated as described 
in brown, then passed through water to 
which a Utile chloride of tin solution has 
been added. 

Brown. — Obtained by letting Ue for 12 
hours in a decoction of logwood and lime- 
water at 120® F. 

Red. — The hair is first laid down for 
1% hours in a solution of chloride of 
tin, and then prepared as blue, violet 
shade ; after rinsing it is dyed with Brazil 
wood and alum, allowed to lie in the bath 
24 hours, washed, and dried. 

Pasteboard. 

To color white pasteboard the color of 
leather, soak in a solution of copperas 
and then in ammonia. 

Straw. 

Black. — 1. — ^In order to obtain a level 
color a solution of gluten is added to a 
tye of soda, which is allowed to stand for 
24 hours aisd filtered. . Hie hats are then 
steeped for 12 hours in the clear Uquld. 
The stngtw is thus freed from grease, and 
the mordants of nitrate, sulphate, or ace- 
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tate of iron, as well as the decoction of 
logwood, mixed with sumac or galls, is 
very evenly taken up by thfe fiber. A 
slight addition of bichromate of potash 
improves the tone of the dye, and the 
goods are finished with gum or gelatine. 

2 — For 11 lb. of hats: Copperas, 2 lb. 

3 oz. ; red argol, 1 lb, 1 ^ oz. ; bluestone, 
17^ oz. If possible, steep the hats over- 
night in an old black dye beck, and (^e 
up the next morning In fresh water with 
about 4 lb. 6 oz. of good logwood and 
a little turmeric. The hats thus dyed 
appear, at first, rather brownish, but they 
assume a fine black luster on brushing. 

3. — The hats are first steeped in a beck 
of soda at 5® Baume at the heat of 122® 
F., for 3 hours, rinsed, and soaked over- 
night in a sumac beck containing 2% lb. 
of sumac per 5 hats. In the morning 
take out and drain, and soak for 3 hours 
in a cold beck of black liquor at 2® B. 
Take out, drain, and lay the hats sepa- 
rately to air for 6 hours ; rinse, and dye 
at 144® F., with 2% lb, of logwood per 
11 lb. of hats, till the shade Is reached. 
Lift, drain, dip singly in a lukewarm 
beck containing 8% oz. of glue per 17 pt 
of water ; dry, and rub with a hard brush. 

Bleachinff and Dj/elng . — Put the, straw 
bats into a pa{t of boiling * water and let 
them steep overnight The next morning 
make up a strong soap beck and brush 
them well therein. Put them In the stove, 
without rinsing, for 24 hours, then rinse 
and dry. 

Brown (11 lb.). — 1. — Boil for 2 hours 
with 4 Ib. 6 oz. of fustic, 3% lb. of orchil, 
1% oz. of argol, and the same weight of 
logwood. 

2, — Boll for an hour in the solution of 
3^/4 lb. of catechu, drain, and work in 
a fresh beck made up of 2 lb. 3 oz. of cop- 
peras, and rinse. 

3. — Catechu Brown. — For 11 lb. of 
hats: Boll with sulphate of alumina, 
17^ oz, ; blsulphate of soda, 8% oz. ; oil 
of vitriol, 4% oz. Add to the bath orchil, 
indigo, carmine and turmeric, according 
to shade, and boll. 

Gray. — ^For 11 lb. of hats : For Iron 
gray, steep in a decoction of sumac, and 
dye cold in a beck made up with benzo- 
line and a Utile acetic acid. There are 
three sorts of benzoUne, so that the tone 
of the gray may be varied at will. These 
benzoline grays are much brighter than 
those obtained with the old processes. 

Green. — Straw . is placed In bolUng 
water, then weU washed with cold water, 
and bleached In a bath containing 20 gr- 
of bleaching powder to 7 or 9 gr. of sul- 
phuric acid. It Is then thw*ou^iy 
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washed and mordanted with sumac, alum 
and tartaric acid (not too dilute a li- 
quor). Finally, it is dyed with aniline 
gi-een and picric acid until the required 
shade is obtained, after digesting for some 
time. 

Magenta Red.— The first operation for 
dyeing this or any other color on straw 
is to steep the latter in a bath acidulated 
with sulphuric acid, for 12 hours. For 
magenta, take an acid bath of 4 to Be. 
The straw, after washing, is immersed 
for 12 hours in a bath kept at 30 to 40 
C., containing the necessary amount of 
dye. Now wash well, and dry. Other 
aniline colors do not dye straw with the 
same faclUly. 

Maroon, with Logwood , — Clean the 
straw by boiling with a solution of car- 
bonate of soda, then steep in a bath of 
logwood for 2 houn. To give a bluish 
tint, add some bluestone to the bath ; if 
too much of the latter is used the straw 
will have a greenish hue. This is a loose 
color, only employed on account of its 
cheapness. 

Yellow . — ^To produce the yellow shade, 
which is In such demand, give them a bath 
with a little picric acid soured with a 
little oil of vitriol, and let them dry on 
the block. For a gloss, rinse in gum 
arable water of water In which gelatine 
has been soaked. 

Textiles, 

Simple Dyes for Home Use.— The fol- 
lowing are specially Intended for those 
living In isolated districts, where special 
dyes and dyeing materials are practically 
unavailabie. Fh*st it may. be stated that 
in almost every case a fixing material or 
fluid is required, this being usually termed 
a mordant The common rule is to use 
alum for fixing ordinary reds, blues, yel- 
lows and greens, >4 lb. of alum to 2 gal. 
of boiling water. For deeper colors, such 
as black, purple, violet, and the heavy 
browns, acetate of iron is used. For 
scarlets and brilliant reds of this shade 
“tin liquor,” or muriate of Un, is re- 
quired. To inake this, obtain some tin 
fllings (or pour some molten tin into 
cold water from a height of about 6 ft, 
which will reduce it to small particles). 
When dried, put the tJn in a bottle, pour 
In 12 oz. of muriatic acid (known also as 
spirits of salts), then add, a little at a 
lime, 8 oz, of sulphuric acid. The lat“ 
ler must be added slowly, or the heat will 
break the bottle. When ebullition has 
ceased, stopper the bottle and let it stand 
® day. It will keep good for a year or 
•nore. This mordant can often be ob- ! 
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tained already prepared at a druggist’s, 
with directions for use. As previously 
stated in this chapter, all goods to be 
dyed must be washed perfectly clean, all 
grease, or size, or “dress,” being removed. 
Failing this, the work will finish patchy 
or spotty. After dyeing goods, they should 
be dried, or at least well aired, before 
washing out the superfluous dye. SUk 
and merino dresses should not be wrung. 
When hanging to dry, let all shawls and 
dress goods be fastened up by their edges, 
so as to dry evenly. 

Whenever xising logwood chips as a dye, 
boll them for % hour ; or, to hasten mat- 
ters, they may be tied up loosely in a 
bag, and be boiled with the goods (though 
it is not so good a plan) ; or the extract 
may be used, 2% oz. of this being equal 
to 1 lb. of chips. 

Woolen Goods. — Black. — ^Prepare a 
mordant of copperas, ^ lb. to 2 gaL of 
water, boiled together, (This is also 
known as green vitriol ; blue vitriol may 
also be used.) While boiling, dip the 
goods for about 40 minutes, airing them 
between ; or the goods may be boiled in 
the solution for 15 minutes, which is 
quicker, but not quite so good. Have 
ready a dye made by boiling 2 lb, of log- 
wood chips for % hour. Immerse the 
goods in the boiling dye for 1 hour, then 
air, and immerse again for % hour ; or 
the goods may be boiled in the dye for 1 
hour. Dry thoroughly, and afterward 
wash In suds to remove superfluous dye. 
Rinse, and then press or iron out, using 
a damp linen sheet between the iron and 
the dyed goods. 

Blue. — 1. — For 1 lb. of goods : Alum, 
2% oz. ; cream of tartar, 1% oz. ; water. 
Boil together, then boil the goods in it 
for an hour. Prepare some warm water 
with indigo extract in it to the color de- 
sired, and boil up. Add more indigo If 
desired. 

2. — Boil together 2 gal. of water, 2 lb. 
of logwood chips, % oz. of Brazil wood 
and H Ib. of green vitriol (copperas). 
Strain clear of the chips, then boil the 
goods in the liqu or. 

Green. — For 1 lb. of goods : Fustic, 

1 Ib. ; alum, 3% oz. ; water. Steep until 
most of the strength is extracted, then 
soak the goods until a good yellow is ob- 
tained. Remove the fustic, and add ex- 
tract of Indigo (also known as chemic), 
a very little at a time, until the desired 
green is obtained. 

Indigo Extract — ^This is used for a blue 
coloring, and is made as follows : Take 
1 oz. of finely ground Indigo and stir it 
into hi lb. of oil of vitriol, and stir for 


( 455 ) 


(Textiles) 


(TexUIes) 




30 minutes. Cover over, and let It remain 
for 2 or 3 days, giving it a stir occasion' 
ally. Then stir in % teaspoonful, or less, 
of carbonate of soda to neutralize the 
acid. Store in a glass bottle, and It will 
keep welL It can often be obtained ready 
prepared at druggists. 

Madder Red. — For 1 lb. of goods : 
Aluna, 5 oz. ; cream of tartar, 1 oz. ; 
water. Boil togetlier, then put in the 
goods, and boll for % hour. Take them 
out to air for a little time, and boil for 
% hour longer. Now, in another pan 
put sufficient bran to half fill It, and 
then an up with water. Make It slightly 
warm, and let it stand until the bran 
rises. Skim off the bran and put in ^ 
lb. of madder. Put in the goods, and 
boil up slowly. When the water bolls 
the dyeing is finished. Wash in suds. 

Pink. — The same quantity of cochineal 
and cream of tartar, but no tin liquor. 
First boil 1 ib. of alum in water for the 
mordant, and dip the goods in this for 
1 hour, then follow with the dye. 

Scarlet — ^For 2 lb. of goods : Well | 
pulverized cochineal, 1 oi. ; cream of tar- j 
tar, 1 oz. ; tin liquor, water, 5 oz. Boil ; 
together, then put in the go^s, working ■ 
them about for 10 minutes, afterward 
boiling for 1 hour. Stir occasionally 
when boiling. Finally, wash in clear 
water, and either finish as described with 
black, or dry in the shade. 

Snuff Brown. — For 1 lb. of goods : 
Camwood, 4 oz. ; boll this for 20 minutes. 
Dip the goods for ^4 hour ; remove goods, 
and add to the liquor ^ lb. of fustic. 
Boil for % hour, and dip the goods again 
for % hour. Remove goods, and add H 
oz. of blue vitriol and 1 oz. of green vit- 
riol (copperas). Boil up, and dip again 
for % hour. More green vitriol will 
darken the color. It is permanent 

Cotton and Linen Woven Goods . — 
In all cases, cotton or linen goods should 
be boiled in strong soqpsuds or weak lye, 
to make them dean, the guds or lye being 
then carefully rinsed out with clear water. 

Biacfc.-'-'Some troulfie is always neces- 
sary to get a permanent black on cotton 
goods. For 1 lb. of goods. Take H lb. 
of sumach (wood and bark together), and 
boil ^ hour. Let the goods ste^ in 
the liquor 12 hours. Dip in limewater for 
% hour. Add to the sumach liquor 
oz. of copperas, and dip for another hour. 
Dip in limewater again for ^ hour. 
Make a dye of % lb. of logwo(^ chips, 
bodied for 1 hour, and dip the goods in 
this liquor for 3 bcaix^ Add ^ oz. of 
bichromate of potash to the logwood dye, 


and finally dip for 1 hour. Wash in clear 
water and dry in the shade. 

Blue. — 1. — Boil together 2, gal of 
water, 2 oz. of sulphate of ind^ and 

lb. of potash. Dip the goods, and let 
them lie In this for a day and a night 
Wring out, and dip In a fixing bath of 
^ lb. of alum dissolved in 2 gaL of boil- 
ing water. Let the goods be in this bath 
for 3 hours. The goods are best hung 
to dry in open light, as the color Is im- 
proved by this, 

2. — First steep the goods in an alum 
fixing solution, then dye in a liquor com- 
posed of ^ lb. of chemical blue to 2 gal. 
of water. Let the goods be in the dye a 
day and a night. 

3. — For cotton, 5 lb., or linen, 3 lb. : 
Bichromate of potash, 94 lb., dissolved 
In boiling water ; put In the goods, and 
dip 2 hours ; then take out and rinse. 
Make a dye with logwood, 4 Ih. ; dip in 
this 1 hour, air, and let stand In the dye 
3 or 4 hours, or till the dye is almost 
cold ; wash out, and dry. 

4. — Sky Blue. — For 1 lb. of goods : 
Blue vitriol, 1 Vfe oz. ; water. Dissolve by 
boiling. Dip the goods 3 hours and then 
pass them through lime water. 

Brown. — ^A very good brown is obtained 
by dyeing for sky blue as last explained, 
then passing tj^e goods thi'ough a solu- 
tion of Prussia te of potash. 

Buff. — Boil together 3 gal. of water, % 
lb. of annatto and H lb. of potash, stir- 
ring well. Put the goods In this and let 
boil for 10 minutes, Stir well all the 
time. Remove the goods, and put them 
direct into cold clear water, and rinse. 
Hang out to dry without wringing. 

Green, — 1. — Dip the cotton In the 
home-made blue dye tub until blue enough 
to make the green as dark as required; 
take out, dry, and rinse the goods a lit- 
tle. Make a dye with fustic, 94 ih. ; log- 
wood, 3 oz. to each Ih. of go<^, boiling 
these 1 hour. When cooled to bear the 
hand, put In the goods, move briskly a 
few minutes, and let Ue 1 hour; take 
out and let thoroughly drain. Dissolve, 
and add to the dye, for each lb. of cotton, 
% oz. of blue vitriol, and dip another 
hour ; wring out, and let dry In the shade. 
By varying the quantity of logwood and 
fustic, any shade of green may be ob- 
tained. 

I 2. — For cotton or linen. First boil the 

goods in a fixing solution of alum and 
water, then make a dye of 2 gal of water 
with 2 oz. of indigo and 2 oz. of turmeric. 
Boil the goods in this until the desired 
tint is obtadned. 

YMlow. — First boll the goods in a fix* 
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Ing solution of alum and water, then boil 
in a dye made of annatto or turmeric, 
boiled in water. 

Silk Goods . — These must first be 
washed clean, so as to remove all grease 
or “finish,” as failing this, the dye may 
not take evenly, and cause much dlsai>- 
poinUnent 

Black. — Take 2 gal. of vinegar and boil 
with 2 lb. of copperas, 2 lb. of logwood 
chips and 2 oz. of nutgallS (bruised). 
Let the mixture boil 30 minutes (until it 
is dark). Drain off the liquor, and boil 
the’ goods in this until they are the shade 
desired. Rinse in clear water, and dry. 

Blue. — 1. — Prepare a fixing bath of 1 
lb. of copperas boiled in 1 gal. of water, 
and dip the goods in this. Make a dye 
bath of 1 gal. of water, 3 oz. of alum, and 
sufficient indigo extract or chemic (al- 
ready described). The indigo extract 
must be added In very small quantities 
at a time until the right shade is ob- 
tained. The more of this that Is used 
the darker the goods will be. 

2. — Sky Blue. — Follow the first part of 
the process for cinnamon brown, just ex- 
plained. 

Brown. — 1. — Cinnamon. Prepare a so- 
lution by boiling 2 oz. of blue vitriol in 
1 gal. of water. Dip the goods for 15 
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minutes, then run them through lime- 
water. Dip the goods in a solution of 
1 oz. of prussiate of potash to 1 gal. of 
water. The first dipping will make the 
goods bright blue, while the latter will 
change it to brown. 

2. — If the goods are boiled in a decoc- 
tion of the peels of green walnuts, a 
good brown will be obtained. 

3, — Reddish Brown.— Boil the goods in 
a liquor made by boiling oak mark in 
water. 

Crimson. — For 1 lb. of goods : Dip 
the goods in an alum fixing bath, then in 
a dye bath of cochineal, 3 oz. ; nutgalls, 
bruised, 2 oz. ; cream of tartar, oz. ; 
water, 1% gal. Boil together 10 minutes, 
then allow to cool "When a little cool 
put in the goods, boil up, and keep it 
at this for 1 hour. 

Yellow. — 1. — For 1 lb. of goods : Make 
an alum fixing bath, and add % oz. of 
sugar of lead to it. Let the goods be 
in this 12 hours, then take out and drain. 
Make a dye with 1 lb. of fustic, and dip 
the goods until the required color Is ob- 
tained. 

2. — For 1 lb. of goods ; Take % lb. of 
yellow oak bark and boil for % hour ; 
strain off the liquor and add 6 oz. of alum. 
Dip in this. 
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CHAPTER X 


ELECTROMETALLURGY AND HOT AND COLD 
COATING OF METALS 


PRELIMINARY TREATMENT 

Electrometallurgy has two departments, 
which are distinguished by the prepara- 
tion of the surfaces to be coated. 

Electroplating Is the production of ad- 
hesive deposits, and depends on the abso- 
lute cleanness of the metal surface coat- 
ed. This will be treated first. 

Electrotyping is the production of re- 
movable deposits from either non-metallic 
molds or from metal surfaces, whose 
cleanness is destroyed either by black- 
leading or by rubbing with turpentine 
containing a trace of wax. The prepa- 
ration of the objects depends (1) upon 
the class of deposit required ; (2) upon 
the nature of the object itself. In all 
cases, ordinary dirt, rust, etc., must be 
removed, as the deposit reproduces every 
feature of tlje surface, even to a finger 
mark. 

Cleansing. 

1, — Copper, brass, zinc and the noble 
metals are cleaned by the suitable acids 
which act on them. Such cleaning solu- 
tions may be prepared for different metals 
as follows ; 

Sul- Hydro- 
Water. Nitric, phuric. chloric. 
For copper and 


brass 100 50 100 2 

Iron 100 3 8 2 

Iron (cast) ... 100 3 12 3 

Zinc 100 10 

Silver... 100 10 


It is best to make two such solutions, 
one being reserved for a final dip, during 
which a strong action occurs upon the 
surface. As this becomes weaker it can 
be used for the first cleansing, accom- 
panied by occasional rubbing with sand, 
etc., according to the nature of the ob- 
ject 

Lead, tin and pewter must not be 
placed in acid, but are cleaned by aid of 
caustic soda. 

Objects must be car efully f r eed from 


acids if they are to be transferred to sil- 
ver or gold solutions, but less care Is 
necessary for objects cleaned in soda, nor 
is the same care necessary in transferring 
objects cleaned in acids to an acid cop- 
pering solution. In such cases the best 
plan is to dip into clean water and at 
once transfer to the depositing ceil. 

2. — Cleansing and Preparing Objects 
for Electroplating. — The first and most 
important operation in the electro-deposi- 
tion of one metal upon another is to 
effect a thorough chemical cleansing of 
the surface of the metal upon which the 
coating is to be deposited, for if this is 
not accomplished the deposited metal 'will 
not adhere to the surface. 

In cleansing, different metals usually 
require a somewhat different treatment. 
The surface of most metals, when clean, 
soon becomes coated with a film of exide 
when exposed to the air, especially when 
the surface exposed is wet, and to avoid 
this it is usually necessary to proceed 
with the plating immediately after cleans- 
ing. 

Before proceeding to cleanse the arti- 
cles they are usually “trussed” with cop- 
per wire to avoid the necessity of hand- 
ling them dtiring the operation or after- 
ward, until the plating is finished. A 
very slight contact with the hand is often 
sufficient to make a second cleansing 
necessary. 

If the article to be plated presents a 
smooth, finished or polished surface, the 
deposit will be “bright.” If, on the con- 
trary, the surface is rough or unpolished, 
the deposit will ordinarily have a dead 
luster. . If left too long in the acid dips 
used in cleansing, the polished sxirface 
is apt to have its finish deadened. No 
interval should be allowed between the 
various operations of cleansing. 

Copper and Copper Alloys . — Caustic 
potash, 1 lb.; soft water, 1 gal. Heat 
nearly to boiling in a cast-iron pot pro- 
vided with a cover. Brush to remove 
any loosely adhering foreign matters. 


Always consult the Index when using this book. 
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truss, and suspend for a time in the hot 
lye ; usually, a few minutes will suffice 
If the article is not heavily lacquered. 

If any of its parts are joined with solder 
it should not be allowed to remain too 
long tmmersed, as the caustic liquid at- 
tacks solders, and their solution black- 
ens copper. On removing, rinse thorough 
ly in running water. If the articles are 
much oxidized, pickle in a bath composed 
of 1 gal of water and 1 pt. of sulphuric 
acid until the darker portion is removed. 
Rinse hi running water, and dip in the 
following solution : Soft water, 1 gaL ; 
cyanide of potassium, common, 8 oz. 
Remove from the bath and quickly go 
over every part with a brush and fine 
pumice stone powder moistened with the 
cyanide solution. Some electroplatera 
prefer to give the articles a preliminary 
'‘brightening” dip in nitric acid, or a 
mixture of nitric and sulphuric acids and 
salt, followed by rinsing in water, but 
the cyanide, aided by the mechanic^ ac- 
tion of the pumice and brush, does very 
well without it in most cases. After ; 
the scouring, dip the work momentarily 
in the cyanide solution, rinse quickly in 
running water, and transfer immediately 
to the plating bath. Where the article 
is to receive a deposit of gold or silver, 
its surface is usually softened by slightly 
amalgamating it with mercury to Insure 
perfect adhesion of the deposited metal. 
The amalgamating is performed by dip- 
ping the article, after the cyanide scour- 
ing operation, for a few seconds in a so- 
lution of mercuric nitrate, 1-7 oz. ; sul- 
phuric acid. 1-5 oz. : water, 1 gal. Stir 
until the solution becomes clear before 
using. Rinse the work quickly on com- 
ing from the mercury dip, and transfer 
to the plating solution. 

The acid, cyanide and mercury dips 
may be kept in glass or stoneware Jars 
(avoid jars with lead glazing), provided 
with ojfvers to prevent evaporation. 

A “dead luster'* is imparted to arti- 
cles of copper or cdpper alloy by dipping 
them for a few minutes in a bath oom- 
pcised of nitric acid (36°), 20 lb. ; sul- 
phuric acid (66'*), 10 lb. ; salt, 1-10 lb. ; 
zinc sulphate, 1-10 Ib. Mix the acids 
gradually, add the zinc salt, then the 
salt, a little at a time (out of doors to 
avoid the acid vapors), stir well together, 
and let It get cold before using. Rinse 
thoroughly, and pass through the cyanide 
before putting in the plating bath. 

Iron, Cast iron is freed from 

grease, etc., by dipping in a hot alkali 
solutkm tis^ for a slxnitar purpose with 
copper, and after rinsing dioroughly Is 
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pickled In water containing about 1% of 
sulphuric acid for several hours, then 
rinsed in water and scoured with fine, 
sharp sand or pumice and a fiber brush. 
It is then rinsed, and returned to the 
acid pickle for a short time, rinsed again, 
and put into the plating bath directly. If 
more than i% of acid is used in the 
pickle the time of immersion must be 
shortened, otherwise the iron will be deep- 
ly corroded, and the carbon which the 
metal contains, and which is not affected 
by the acid, will not yield without a 
great deal of labor to the sand and brush. 
C^st iron does not gild or silver well by 
direct deposit. Copper or bronze depos- 
its are letter, though not perfect ; but 
if the iron is tinned, the coat is adher- 
ent, and will readily receive the other 
metals. 

Iron, Wrought . — The cleansing of 
wrought iron, if much oxidized, is effected 
in the same manner as cast iron, but it 
will bear a stronger pickle and a longer 
exposure. Whitened, filed or polished 
iron may be treated like steel. 

Steel. — Dip in the caustic lye used for 
copper, etc., rinse thoroughly, scour with 
moistened pumice powder, rinse, and pass 
through the following dip : Water, 1 gal. ; 
hydrochloric acid, 4 Ib. Rinse quickly 
(but thoroughly) and pljinge in the 
bath. • 

Clean wrought iron and steel gild well 
without an intermediary coating in hot 
electrogilding baths. It is difficult to ob- 
tain an adherent coating of silver on 
these metals without interposing an in 
termedlate coating of copper or brass, 
which renders the further <mcration of 
silverplating easy. 

Zinc, Tin and Lead . — Zinc Is cleansed 
by dipping for a few moments only (as 
the alkali quickly attacks the metal) in 
the hot potash lye, rinsing and dipping 
into water containing about 10% of sul- 
phuric acid for a few minutes. Rinse in 
plenty of hot water, and, If necessary, 
scour with pumice stone powder and a 
stiff brush, moistened with a weak cya- 
nide solution, or scratch brush. This last 
operation Is especially useful when parts 
have been united with tin solder. 

Tin, lead and the alloys of these metala 
are more difficult to cleanse perfectly 
than zinc or Iron. Scour rapidly with 
the hot potash and brush, rinse quickly 
and brush, or dress with a piece of soft 
clean wood. It is very difficult to obtain 
a ntisfactory deposit of gold or sliver 
directly upon these metals or their alloys- 
The results are much better if a coating 
of pure copper is Interposed. 
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Dipping Acid. 

This name Is given to a mixture which 
Is frequently used for imparting a bright 
surface to, brass work. When required 
for dipping brass work preparatory to 
nickelplating it is commonly composed 
of sulphuric acid, 4 lb. ; nitric acid, 2 lb, ; 
water. 2 qt In making the above mix- 
ture the nitric acid is first added to the 
water, and the sulphuric acid (ordinary 
oil of vitriol) is then to be gradually 
poured in, and the mixture stirred with 
a glass rod. When cold It is ready for 
use, The mixture should be kept in a 
stoneware vessel, which should be covered 
with a sheet of stout glass. The dipping 
should always be conducted either in an 
outer yard or near a fireplace, so that 
the fumes may escape, as they are exceed- 
ingly Irritating to the lungs when inhaled. 
The instant the articles are removed from 
the dipping bath, they should be plunged 
in a vessel of water. 

Pickling Bath. 

Pickling Bath . — Cast Iron before nick- 
eled requires to be placed in a cold acid 
solution or “pickle" to dissolve or loosen 
the oxide from its surface. The pickle 
may be prepared in a wooden tub or tank 
from either of the following formulae : 
Sulphuric add (oil of vitriol), % lb. ; 
water, 1 gal. Cast-Iron w(^k immersed in 
thjs bath for twenty minutes to half hour 
will generally have its coating of oxide 
sufficiently loosened to be easily removed 
by means of a stiff brush, sand and 
water. When it is desired that the arti- 
cles should come out of the bath bright 
instead of the dull black color which 
they present when pickled in the plain 
sulphuric acid bath following formula 
may be adopted ; Sulphuric acid, 1 lb. ; 
water, 1 gal. Dissolve in the above 2 oz. 
of zinc, which may conveniently be ap- 
plied in its granulated form. M^en dis- 
solved add H lb. of nitric acid and mix 
well. 

The greatest care should be used in 
cleansing or pickling before nickeling. 
The fine iron work which Is made at 
Wemigerode and other places in the 
Hartz Mountains, Is believed to be 
cleansed In this manner. Work of this 
class Is inexpensive and is very artistic. 

Scratch^Bmshlng. 

The scratch brush is often resorted to 
to remove the dead luster pn or to impart 
a smoopi surface to an object They 
are usually made of brass or steel wire, 
and of a varied of shapes to suit the 
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object. Some of the forms are shown in 
the annexed cut 



Scratch Brushes 

The wheel brushes are used on the 
lathe, the objects being manipulated in 
contact with the rapidly revolving brush. 
The brush is usually kept moistened by a 
small stream of water while in use. 

PLATING BY NAMES OF METAL 
DEPOSITED 

Alniumum. 

1. — Aluminum may be deposited on 
copper from a dilute solution of the 
double chloride of aluminum and ammo- 
nia. 

2, — Aluminum is one of the most dif- 
ficult and uncertain of metals to deposit 
electrolytically. The following recipe is 
given by Herman Reinbold, who states 
that it furnishes excellent results: Fifty 
parts by weight of alum are dissolved in 
300 of ^vater and to this is added 10 parts 
of aluminum chloride. The solution is 
heated to 200“ F., and when cold 39 
parts of cyanide of potassium are added. 
A feeble current should be used. 

3_ In The Jewellers* Journal the fol- 

lowing recipe for electroplating with 
aluminum is given by Herman Reinbold: 

Fifty parts of alum, AIK (SO^), -f 12 
HA are dissolved in 300 parts of water, 
and to this 10 parts of chloride of alum- 
ina (AljOlfl^ are added, heated to 200“ 
and cooled, whereupon 39 parts of cya- 
nide of potassium are added. The object 
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to be plated has to be cleansed, and to 
be absolutely free from grease in any 
form, whereupon it Is suspended In the 
bath over the electro-positive electrode, 
the plate of metallic aluminum to be sus- 
pended on the negative pole. The elec- 
tric current ought to be weak. The plat- 
ing when polished will be foimd to be 
equal to the best silver plating, having 
the advantage of not being oxidized or 
getting black when brought into contact 
with sulphurous vapors, which make it 
especially valuable for plating spoons and 
tableware. 

4. — ^The essential features of a new sys- 
tem of electroplating with aluminum are 
as follows : A solution of ammonia alum 
in wanm water is prepared, containing 20 
per cent, of alum. To this is added a 
solution containing about the same quan- 
tity of pearlash and a little ammonium 
carbonate. The mixture results in ef- 
fervescence, and in the deposition of a 
precipitate. The latter is filtered off and 
well washed with water. 

A second solution of ammonia alum, 
containing 16 per cent, of alum and 8 
per cent, of pure potassium cyanide, is 
now prepared warm and poured over the 
precipitate previously obtained, the mix- 
ture being then boiled for 30 minutes in 
a closed iron vessel, jacketed to insure I 
uniformity of heating. 

The proportions suitable in the above 
solutions are as follows ; First alum solu- 
tion. — Ammonia alum, 2 kgm. ; warm 
water, 10 kgm. Pearlash solution. — 
Pearlash, 2 kgm. ; warm water, 10 kgm. ; 
ammonium carbonate, 8 to 10 grams. 
Second alum solution. — Ammonia alum, 

4 kgm. ; warm water, 25 kgm. ; potas- 
sium cyanide, 2 kgm. 

At this stage about 20 kgm. of water 
are added and about 2 kgm. more of po- 
tassium cyanide, and die whole is kept on 
the boil for about a quarter of an hour. 
The liquid is then filtered from the pre- 
cipitate, and is now ready for use in the 
electrolytic badi. ' , ^ 

The anodes are perforated or slotted 
plates of aluminum, arranged so that they 
can be amveniently raised or lowered. 
The cathodes receive the deposit 
The anodes and the cathodes are con- 
nected respecUvely to the terminals of 
a battery or of a dynamo machine, and 
the cuirent is thus transmitted through 
the bath, which Is kept throughout the 
operation at a temperature of about 80* 
to 1B0« P. 

^ . By attadiing to the aluminum anode 
tfieces of other metals, e.g., gold and di- 
ver, nipped, copper, etc,, the tint of the 
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deposited metal can be somewhat varied. 
When the deposit presents a gray tint, 
iV'-ls brightened by dipping the plated 
article in a solution of caystic soda, 
which has also the effect of Impeding 
oxidation. 

Antimony, Deposition of. 

Antimony may be deposited by simple 
immersion and by means of an electric 
current ; in the latter case the metal may 
not only be obtained in a state of loose 
biack powder, but also in two distinctly 
different coherent reguline conditions, viz., 
as a very brittle metal of a gray slate 
color and hard crystalline structure ; and 
also in a highly lustrous steel-black de- 
posit of amorphous structure. 

The solution used for obtaining the 
pure gray metal is composed of— 350 
grams disUlled water; 30 grams tartar 
emetic ; 30 grams tartar acid ; 45 grams 
pure hydrochloric acid. 

It is not a good conductor and should 
be used with a current of about 1 volt, 
so as to deposit about 1 millimeter per 
week. 

For obtaining a bright shining deposit 
the following solution can be used : 500 
grams sulphate of antimony ; 1 kilo potas- 
sic carbonate ; 8 liters water. 

Bismuth. 

Bismuth may be deposited from a 
slightly acid solution of the double chlo- 
ride of bismuth and ammonia. 

Brass, 

\—De Salzede’s Process.— \2 parts cy- 
anide of potassium; 610 parts carbo- 
nate of potassium ; 48 parts sulphate of 
zinc ; 25 parts chloride of copper ; 305 
parts nitrate of ammonia ; 5,000 parts of 
water. The cyanide is to be dissolved in 
120 parts of the water, and the carbonate 
of potash, sulphate of zinc and chloride of 
copper are to be dissolved In the remain- 
der of the water, the temperature of 
which is to be raised to about 150« F. 
When the salts are dissolved, the nitrate 
of ammonia Is to be added, and the mix- 
ture well stirred until the latter Is all 
dissolved. The solution should he al- 
lowed to stand for several days before 
using, and the clear liquor separated from 
any sediment that may have deposited at 
the bottom of the vessel. 

2.->Cyanide of potassium, 50 parts; 
carbonate of potassium, 500 parts; sul- 
phate of zinc, 35 parts ; chloride of ^ 
per, 15 parts* water, 5,000 parts. This 
solution la to be made up In the same 
1 way as No. 1. 
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3, — Bronzing Solution. — This solution I 
is the same aa No. 1, except that 25 parts 
chloride of tin are substituted for the sul- 
phate, of ^inc. 

4. ~Bronzing Solution, — This Is the 
same as No, 2, with the exception that 12 
parts chloride of tin are substituted for 
the sulphate of zinc. This solution is 
worked warm, that is, at about 97^ F. 

El€ctr<Hlepo8ition of Brass. — Brass 
has been deposited from a great variety 
of brassing solutions, as will be seen by 
reference to the annexed table. Among 
the first attempts to deposit brass, may be 
mentioned that of M. De Ruolz in 1841, 
who employed a mixed solution of the 
double cyanides of copper, zinc and po- 
tassium Clyanide of potassium forms an 
Important Ingredient in the majority of 
brassing solutions, but ammonia in some 
form is also necessary to keep the solu- 
tions in working order. 

The following general conditions are to 
be observed in making up the solutions 
'according to the proportions given in the 
following table. Fluid ounces of liquids 
are Intended and ounces avoirdupois for 
the solids. When potassium carbonate 
(carbonate of potash) is to be used, the 
copper and zinc salts are first dissolved 
in water and then precipitated as carbo- 
nates frj^m this solution tw adding a por- 
tion of the potassium carbonate. Where 
the sign q. s, is gi\^en in the foregoing 
table, a sufficient quantity of the am- 
monia or cyanide must be added to pro- 
duce the desired effect, ammonia being 
generally employed to dissolve the pre- 
cipitates, forming a deep blue liquid, and 
cyanide being used until the blue color 
has all disappeared. Both are employed 
as solvents to the anodes, which will not 
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freely dissolve unless one or both are 
present in the solution. Even when a 
brassing solution is made up without the 
use of cyanide and ammonia, it is neces- 
sary to add them afterward to keep the 
solutions in working order, as the ammo- 
nia alone does not freely dissolve the 
copper of the anode, and cyanide alone 
does not dissolve the zinc. oxide formed on 
the anode. 

The following details apply to each 
numbered solution in the foregoing table : 

a. — Dissolve all the salts separately In 
portions of the water ; add the ammonia 
in equal parts to the solutions of die 
copper and zinc salt with stirring; mix 
the copper and zinc solutions together, 
then add the caustic potash "solution and 
lastly the cyanide solution ; stir well at 
frequent intervals during the next twelve 
hours, then allow the solution to rest a 
short time before working It. 

b. — Dissolve al the salts separately ; 
pour enough potash solution into the so- 
lutions of copper and zinc to precipitate 
ail the metal ; add ammonia until the 
precipitate has been dissolved ; decolorize 
with the cyanide, then add remainder of 
potash and water. 

c. — Dissolve all separately ; mix copper, 
zinc and potash solutions, then add the 
nitrate of ammonia. 

d. — Proceed in a similar manner as for 
No. 3 solution. 

e. — Proceed in a similar manner as for 
No. 3 solution. 

f. — Dissolve all the salts ; add the cy- 
anide solution to the others with stirring. 

g. — Dissolve all the salts In distilled 
water, mix together and add 2 oz. of sal 
ammoniac. 


Water 

Copper acetate 

Copper carbonte 

Copper chloride 

Copper sulphate 

Copper cyanide. 

Zinc acetate 

Zinc carbonate 

Zinc cyanide 

Zinc sulphate 

Potassium acetate . . 
Potassium carbonate. . 
Potassium cyanide. . . . 
Potassium caustia — 

Ammonia liquid 

Ammonlate carbonate 

Ammonia nitrate 

Soda (»rbonate 

Soda bisulphite 

Arsenlotis add, 


TABLE OP BRASSING SOLUTIONS. 
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h. — ^Dissolve all the salts separately, 
then mix together. 

k. — ^Dissolved the copper and zinc salts 
and mix the solutions ; add a solution of 
100 parts of the carbonate of soda and 
stir will together ; when the precipitate 
has subsided, pour off the clear liquor, 
wash the precipitate, add the remainder 
o£ the carbonate of soda together with 
the bisulphite of soda previously dissolved 
in water, then add enough cyanide to dis- 
solve the precipitate. 

l. — Dissolve the zinc and copper salts 
in water, then add the other ingredients. 
Dissolve the arsenious acid In the hot cy- 
anide solution before adding It to the 
soda ; drain off all the liquid, wash the 
precipitate, add the carbonate and bisuh 
phite of soda, then stir in enough cyanide 
to make a clear solution. 

The Brass Baths. — 1. — a. — Where the 
ordinary cheap commercial cyanide Is em- 
ployed, the following answers very well : 
Sulphate of copper, 4 oz, ; sulphate of 
zinc, 4 to 5 oz. ; water. 1 gal. 

Dissolve and precipitate with 30 oz. 
carbonate of soda ; allow to settle, decant 
the clear liquid, and wash the precipitate 
several times with fresh water — after as 
many settlings. Add to the washed pre- 
cipitates : Carbonate of soda, 15 oz. ; 
bisulphite of soda, 7% oz ; water, 1 gal. 

Stir to effect solution of these last two, 
then stir in ordinary cyanide of pota*s- 
sium until the liquid becomes clear and 
colorless. Filter if much iron or iron 
oxide (derived from impure zinc salt and 
cyanide) remains suspended In the liquid. 
An additional ^ oz. or so of the cyanide 
improves the conductivity of the solu- 
tion. 

b. — Management of the Bath. — TTie 
losses of the bath are to be repaired by 
the addition of copper and zinc salts (and 
arsenious acid) dissolved in fresh cyanide 
and water. 

The operator determines the require- 
ments from the rapidity of the deposit, 
its condition, color, etc. 

The difficulty in brass electrotyping, 
especially with small baths, Is in keeping 
the uniformity of the color of the depo8^t, 
as the electric birrent, having to decom- 
pose two salts, each offering a different 
resistance, must, according to its intensity, 
vary the aikn* and competition of the 
dep^t A feeble current principally de- 
corapoaea the copper salt and results in 
a red deposit ; while too great Intensity In 
the current decomposes the zinc salt too 
napidfy and the deposit is a white or 
btulA wl^te all< 9 . If the deposit has an 
eaitby or odtetous appearance, or if the 
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liquid Is blue or greenish, the solution is 
deheient in cyanide. "V^en In proper 
working order the liquor is colorless. If 
the coating becomes dull and unequal, a 
slight addition of arsenious acid will 
usually improve it. 

If ' the deposit is too red, use more 
battery power or add more zinc salt; If 
too white, decrease the current or add 
more copper salt The specific gravity of 
the bath may vary from S* to 12" 
Baume; when It exceeds this latter grav- 
ity it should be diluted with fresh water 
to decrease the electric resistance. 

If the brass deposit Is irregular, remove 
the articles from the bath, rinse, scratch- 
brush, and put again into the bath, until 
the color and thickness of the deposit are 
satisfactory. Scratch-brush again, and, 
if necessary, rinse In hot water, dry In 
warm white wood sawdust, and put in the 
stove room. The last three operations 
are Indispensable for hollow pieces. 

In the disposition of the brass plating 
bath It Is always necessary to have ah' 
the articles suspended at about equal dis- 
tances from the anodes. 

The bath may be subdivided by several 
anodes, forming partitions, so that each 
loaded rod is between two anodes. 

The anodes should always be removed 
when the bath is not in ust. ^ 

In order that the brass electroplating 
of zinc or copper may be lasting the 
deposit must not be too thin, and must 
be scratch-brushed, washed In lime water, 
and dried in the stove room. 

Qenerally ten to twenty-five minutes’ 
exposure in the bath suffices In ordinary 
practice to throw on a good coating. 
Cast and wrought Iron, lead and Its al- 
loys require a bath richer in the metals 
than when brassplating zinc or its alloys. 
The battery power should also be greater. 
For lead the bath works better warm 
(at about 90" F.). When once placed 
In the brass bath articles should not be 
moved about, as there Is a tendency under 
such circumstances to the formation of a 
red deposit 

In brassplating wire the hot bath is 
usually employed. As before mentioned, 
the vessel containing the bath usually 
consists in an oblong open iron boiler, 
lined with sheet brass anodes, and heated 
by fire, steam or hot water. A stout 
copper or brass rod in the direction of 
the length of the boiler rests upon the 
edges, from contact with which it is insu- 
lated tv pieces of rubber tubing. The 
rod Is connected with the zinc pole of 
the battery. The binding wires are re* 
moved from the coU» the wires loosened 
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and the ends bent together Into a loop. 

The wire Is then dipped into a pickle of 
dilute sulphuric acid, and hung upon a 
stout round wooden peg fastened in the 
wall, so that the coll may be made to 
rotate easily. After a scrubbing with 
wet sharp sand and a hard brush the 
coll is given a primary coating of copper. 

It Is then suspended to the horizontal 
rod, where only a part of the coll at a 
time dips Into the solution and receives 
the deposit The coil Is then turned now 
and. then one-half or one-fourth its cir- 
cumference. By dipping the coil entirely I 
into the liquid the operation Is not so 
successful I 

The wires are washed, dried in saw- 
dust, and then In the stove room, and 
lastly passed through a draw plate to give 
them the fine polish of true brass wires. 

The temperature at which the hot bath 
is commonly used varies between ISO® 
and 140“ F. 

2. — Sulphate of copper, 4 oz. ; sulphate 
of zinc, 4 to 5 oz. ; water, 1 gal. 
solve and precipitate with 30 oz. of car- 
bonate of soda : allow to settle, pour off 
the clear liquid and wash the precipi- 
tate several Umes in fresh water. Add 
to the washed precipitate carbonate of 
soda, 15 oz. ; ^bisulphite of soda, 7% oz. ; 
water, 1 gal. Dissolve th« above salts in 
water, assisting the solution by constant 
stilting; then stir in ordinary cyanide of 
potjsslum until the liquid becomes clear 
and colorless. Filter the solution, and to 
Improve the conductivity, an additional 
hk oz. of cyanide may be given. 

3. — ^Morris & Johnson’s Process. — A 
solution is made by dissolving in 1 
of water cyanide of potassium, 1 lb.; 
carbonate of ammonia, 1 lb. ; cyanide of 
copper, 2 oz. ; cyanide of zinc, 1 oz* 

The solution is to be worked at a temper^ 
ature of 160* F.. with a large brass 
anode and a strong current 

4. — ^Wood’s process consists in maiung 

a solution as follows: Cyanide 
slum (troy wel^t), 1 
copper, 2 oz. ; cyanide of zln^ 1 m., 
disUlled water, 1 gal. When the 
dienta are dissolve add 2 oz. sal 
nlac. For coating smooth articles, it is 
recommended to raise the 
the soluUon to 180* F., using a strong 

current _ a 

5. —Russell & Woolrlch’s 

solution ts made of the 
tate of copper, 10 lb. ; acetate^ of ^ 1 
lb. ; acetate of hi 

5 gal The salts are to Xie ^ 

the water, and as much 
cyanide added as will first precipitate the 
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metals and afterward redissolve Uie pre- 
cipitate. An excess of cyanide is then 
to be added and the solution set aside to 
settle as before. A brass anode or one 
of zinc and another of copper may be 
used. 

6. — Cold Brass Bath for all Metals. — 
Carbonate of copper (recently prepared), 
2 oz. ; carbonate of zinc, 2 oz. ; carbonate 
of soda, 4 oz. ; bisulphite of soda, 4 oz. ; 
cyanide of potassium (pure), 4 oz. ; ai^ 
senious acid, 1-20 oz. ; water, 1 gal 

Filter, if necessary. 

This arsenious acid is added to bright- 
en the deposit — an excess Is apt to give 
the metal a grayish white color. 


Bronze Baths. 

1. — Potassic cyanide, 50 parts ; potas- 
slc carbonate, 500 parts ; tin chloride, 12 
parts : cupric chloride, 15 parts ; water, 
5,000 parts. This bath is used at a 
temperature not exceeding 36“ C. 

2. — Bronzing Electro-brassed Work, 
Green Bronze. — Mix into a paste with 
water the following substances : Chro- 
mate of lead (chrome yellow), 2 oz. ; 
Prussian blue, 2 oz. ; plumbago, % lb. ; 
sienna powder, \i lb. ; lac carmine, M 
lb. When applying the above composi- 
tion a small quantity of sulphide of am- 
monia or chloride of platinum solution 
may be added. 

3 . — SolutUms for Depositijig Brass or 
Bronze ; Dr. Heeren’s Process. — ^A brass- 
ing solution may be prepared by employ- 
ing a large excess of zinc to a very small 
proportion of copper as follows : Sulphate 
of copper, 1 part; sulphate of zinc, 8 
parts ; cyanide of potassium, 18 parts. 
The ingredients are to be dissolved In 
separate portions of warm water. The 
copper and zinc solutions are to be mixed 
and the cyanide solution then added, 
when 250 parts of distUled water are to 
be added and the mixture well stirred. 
The bath is to be used at the boiling 
temperature with two Bunsen cells. ^ 
this process, it is said that very rapid 
deposits of brass have been obtained u^n 
articles of copper, zinc, Britannia metal, 

French Method of Bronzing Elec- 
tro-brassed Zinc Work; Steel Bronze^ 
This Is obtained by moistening the arU- 
cles with a dUute soluUon of chloride of 
plaUnum and slightly ^eatog 
Since this bronze is liable to 
with friction, it should not be applied to 
ruccesSv e doses, but the 
should be of such a strength that me 
desired effect may be obtained If p^iWe 
by a single application. Copper bronze. 
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lhat is electro-brass with an excess of 
copper, may be darkened by dipping It 
into a warm and weak solution of chlo- 
ride of antimony (butter of antimony) 
in hydrochloric acid. Sometimes the 
color will be violet instead of black. 

5. — French Method of BronziJig Blec- 
tro-brassed Zinc Work; Green or Antique 
Bronze. — Dissolve in 100 parts of acetic 
acid or in 200 parts of good vinegar, 30 
parts of carbonate of ammonia or sal 
ammoniac, and 10 parts each of common 
salt, cream of tartar and acetate of cop- 
per and add a little water. Mix well and 
smear the object with it, allow it to dry 
at the ordinary temperature, from twen- 
ty-four to forw-eight hours. At the end 
(rf that time the article will be found to 
be entirely covered with verdigris, which 
presents various tints. It is then to be 
brushed, but more especially the promi- 
nent parts, with a waxed brush, that is a 
brush passed over a lump of yellow bees- 
wax- The relief parts may then be^ “set 
ofiT’ with hematite, chrome yellow, or 
other suitable colors, tight touches with 
ammonia impart a blue shade to the 
green parts; carbonate of ammonia deep- 
ens the color. 

Cadmhun, 

Cadmium has been electro-deposited 
from a solution of the double cyanide of 
cadmium and potassium. 

Cobalt, To Electroplate Metals with. 

1. — ^The formulae for nickelplating may 
be used for cc^lt, substituting cobalt 
salts for nickel, where these are men- 
tioned. 

2. — Cobalt may be electnodeposlted 
from an alkaline solution of the double 
sulphate of cobalt and ammonia. 

Ci^pnr. 

1. — ^Where it Is intended to simply coat 
or plate another metal or aUoy, the electro 
deposit of copixo* is usually obtained by 
the decoix^K>BiUon of a double salt, siu* 
as the cyanide of copper and potassium. 
This proce^ is adapted to most metals, 
and affords a fine uniform deposit. The 
following is a good bath ot this descrip- 
tion: Water (soft), 1 gaL ; acetate of 
copper (ciyst), oz.; carbonate of 
soda (cryst), 3Vi oz.; Wsulphate of 
soda, 3 oz. ; eyanlde of potassium (pure), 
7% oz, 

MoiMen the copper salt with water to 
form a paste (otherwise it is apt to £k»t 
<m the liquid) ; stir In twxt the carbmiate 
of soda with a little more water, th«i 
the bfsulphJte, and finally the cyanide 
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with the rest of the water. When solu- 
tion is complete the liquid should be color- 
less. If not, add cyanide until it is. 

The bath may be employed hot or cold, 
and requires a moderately strong circuit 
of electrlci^. A copper plate forms the 
anode, and it should expose surface 
enough to supply the loss of copper — at 
least a surface equal to that of the work. 
It must be removed when the bath is not 
in use. 

If the liquid becomes colored, more cya- 
nide must be added. 

Large pieces are generally kept hang- 
ing motionless in bath while the 
plating is in progress ; small articles are 
moved about as much as possible, espe- 
cially if the bath is w arm. 

The formula for the bath given above 
requires pure cyanide of potassium, and 
where the commercial article, which is 
often very impure, is used instead, con- 
siderable allowance must be made. 

2. — Alkaline Copper Solution. — The 
best alkaline copper solution is that Intro- 
duced by Mr. A. Watt, and subsequently 
modified by Mr. J. T. Sprague. Dissolve 
8 oz. of copper sulphate In 1 qt. hot rain 
water and set aside to cool. When cool, 
add liquid ammonia, while stirring with a 
stick or glass rod. At first a green pre- 
cipitate will fall, and then this will dis- 
solve on adding more ammonia, until the 
whole solution assumes a lovely blue tint. 
Dilute this with an equal bulk of cold 
rain water, and add to it enough solution 
of potassium cyanide, while stirring, to 
destory the fine blue color of the ammo- 
nia sulphate and give the color of old ale 
to the solution. Set this aside for a few 
hours, then pass It through a calio) filter 
and make it up to a gallon of solution 
with rain water. This solution may be 
worked cold, but the rate of deposition 
is increased and the deposited copper of 
Improved quality when the solution is 
heated to a temperature of from llO^* 
to 1300 P. 

3. — Aluminum. — a, — Copper cyanide, 6 
parts ; potassium cyanide, 9 parts ; sodi- 
um phosphate, 9 parts : distilled water, 
100 parts. 

b. — ^According to a Continental contem- 
porary, it is possible to obtain adhesive 
coats of copper on aluminum by the fol- 
lowing method : First clean the alumi- 
num In a warm solution ol alkaline cai> 
bonate, thus making its Burfa(» rough 
and porous ; It is next washed thoroughly 
in running water, and dipped Into a hot 
solution of hydrochloric add of about 5 
per cent strength, again washed In clean 
water, and then placed In a aomewbat 
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concentrated acid solution of copper sul- 
phate, unyi a uniform metallic deposit 
Is formed ; it is ^en again thoroughly 
washed and returned to the copper sul- 
phate bath, when an electric current is 
passed until a coating of copper of the 
required thickness is obtained. 

4. — Electrotypinff Nojirconducting Ma- 
terials, New Process for. — For electrotyp- 
ing on non-conducting materials, such as 
china and porcelain, a new and ingenious 
process has been lately introduced in 
France. Sulphur is dissolved in oil of 
spike lavender to a syrupy consistency ; 
then chloride of gold or chloride of plati- 
num Is dissolved in ether, and the two 
solutions mixed under a gentle heat. The 
compound is next evaporated until of the 
thickness of ordinary paint, in which con- 
dition It is applied with a brush to such 
portions of the china, glass, or other fab- 
ric as It is desired to cover, according to 
the design or pattern, with the electro- 
metallic deposit. The objects are baked 
in the usual way before they are Im- 
mersed In the bath. 

5 . — Electro-coppering Flowers, Insects, 
etc, — To render non-metallic substances 
conductive (Parkes). 

a. — A mixture Is made from the fol- 
lowing ingredients : Wax (jr tallow, 1 oz. ; 
india-rubber, 1 dram ; asphalt, 1 oz. ; 
spirit of turpentine, 1 % fl.oz. The in- 
dia-rubber and asphalt are to be dis- 
solved in the turpentine, the wax is 
then to be melted, and the former added 
to It and Incorporated by stirring. To 
this is added 1 oz. of a solution of phos- 
phorus in bisulphide of carbon In the 
proportion of 1 part of the former to 15 
parts Of the latter. The articles being 
attached to a wire are dipped In this 
mixture ; they are next dipped in a weak 
solution of nitrate of silver, and when 
the black appearance of the silver is fully 
developed the article Is washed In water ; 
It is afterward dipped in a weak solution 
of chloride of gold and again washed. 
Being now coated with a film of gold, it 
is ready for immersion in the copper bath. 

b. — Wax and deer's fat, of each U. «>. 
Melt together and add phosphorus, 10 
grams, dis^ived In bisulphide of carbon, 
150 grams. The wax mixture must ^ 

.allowed to become nearly cool, when the 
phosphorus solution is to be added very 
carefully through a tube dipping under 
the surface of the mixture. Stir thor- 
oughly. Molds prepared from this com- 
position are rendered bonductive by ^ihg 
first dipped In a soluUon of nitrate of 
silver, then rinsed, and afterward dipp^ 
In a weak solution of chloride of gold. 
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and again washed, when they are ready 
tor the coppering solution. 

6- Iron and Steel. — The following for- 
mulae required a cyanide containing 70 to 
75% (a good average) of pure potassium 
cyanide. 

a. Cold Bath. — Acetate of copper, 3 
oz. : carbonate of soda, 6 1-5 oz. ; bisul- 
phite of soda, 3 1-5 oz. ; cyanide of potas- 
sium, 314 oz. ; water, 1 gal. ; aqua am- 
monia, 2 1-5 fl.oz. Prepare as before. 

b. — Warm Bath, — Acetate of copper, 
3 1-5 oz. ; carbonate of soda, 3 1-5 oz. ; bi- 
sulphite of soda, 1 1-5 oz. ; cyanide of 
potassium, 4% oz. ; water, 1 gal. ; aqua 
ammonia, 1 4-5 fl..oz. 

7. — Zinc. — a. — For small articles of 
zinc, which are coppered in a perforated 
ladle and in nearly boiling baths : Ace- 
tate of copper, 16 oz. ; bisulphite of soda, 
3% oz. ; cyanide of potassium, 25 oz. ; 
aqua ammonia, 5% oz. ; water, 4 to 5% 
gal. 

In the preparation of these baths the 
salts are all dissolved together, except the 
copper acetate and ammonia, which are 
added after dissolving together in a small 
quantity of the water. 

The deep blue color of the ammonlo- 
copper solution should entirely disappear 
on mixing it with the other solution ; 
otherwise it becomes necessary to add 
more cyanide. 

The cold bath is put into well joined 
tanks of oak or fir wood, coated inside 
with gutta percha or asphaltum (genu- 
ine). The vertical sides are also covered 
with sheets of copper, all connected with 
the last carbon or copper of the battery 
by a stout copper wire with well cleaned 
ends, the other pole of the battery being 
in similar connection with a stout brass 
rod extending the length of the tank 
(without any point of contact with the 
anodes), and from which the work is sus- 
pended by hooks or trusses in the bath. 

With a thin deposit the coaUng is suffi- 
ciently bright to be considered finished 
after being rinsed and dried. But if the 
operation is more protracted the deport 
has a dead luster on account of Its thick- 
ness, and if a bright luster is desired it 
necessary to use the scratch-brush. 

The hot baths are usually put Into 
stoneware vessels heated by 
steam bath, or into an enameled cast-^n 
kettle placed dlrecUy over a fire. TOe 
vessels are lined Inside with copier, the 
edges of the vessel being varj^ed. or 
support a wooden ring upon which rests 
a biSU circle connected with the zinc iwle 
of the battery. The obj^ts to ^ 
troplated are suspended from this ring. 
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The hot process is more rapid than the 
cold, and is especiallv adapted to those 
articles which are difRciilt to cleanse. 
The articles are kept in continual a^ta- 
tion, which permits of the employment of 
a stroncf current of electricity. Small ar- 
ticle of zinc are placed in a perforated 
stoneware or enameled ladle, at the bot- 
tom of which is attached a copper wire 
which is wound up around the handle and 
connected with the zinc pole of the bat- 
tenr. It is sufficient that one of the 
small articles touches the wire for all 
to be affected by the current, as they are 
in contact with each other. The ladle 
must be continually agitated, so as to 
change the points of contact of the ob- 
jects. What has been said in regard to 
electro brassplating, will apply here. 

b. — This bath is compost as follows : 
Crystallized acetate of copper, 200 
grams : carbonate of soda, 200 grams ; 
crystallized bisulphide of soda. 200 
grams ; potassic cyanide, 300 grams ; dis- 
tilled water, 10 ItterSL 

This solution should be enei^etically 
boiled before being used. 

Gold. 

1. — In the practice of electroplating 
with gold the bath employed is usually 
heated, as the deposits obtained in such 
a bath are more homogeneous, tenacious 
and durable, and of a better color, besides 
widch recommendation a greater quan- 
tity of the metal may be di^sited satis- 
factorily from it in a given time than 
from a cold bath. 

Owing to the cost of the metal to be 
dqxMited very lar^ surfaces are rarely 
reared to be electroplated, and as these 
baths become worn out and must be re- 
placed by fresh solutions after a short 
time, tttey are usually, as a mater of 
economy and convenience, used In as 
small a vessel as the circumstances will 
admit c3f. These vessels may be of glass, 
porcelain, or po^lain-enameled Iron, 
The latter serve the purpose admirably 
(If the enamel Is good). They should he 
heated over the water bath or by means 
of steam. 

*nie same bath does not answer very 
wen for an metals — either the bath must 
be mo^ed to suit the metal or the latter 
must be previously coated with another 
metal td the condldons. (h)ld depos- 
its are Obtained with the greatest faeiuty 
upon slh^ or copper, their rich alloys, 
otf other n^tals coaled with them. With 
these a hot bath (at about 170e F.) and 
a moderately strong current give good 
regaUB. Witii alloys, such as German >1 
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silver, the best results are obtained with 
a weak bath, barely warm. , Steel and 
iron, when not coated with copper, re- 
quire an intense current and a very hot 
bath. Lead, zinc, tin, antimony and bis- 
muth alloys of, or containing much of 
these, are preferably coated with copper 
before electrogilding. 

2. — Operations Connected with Electro- 
deposition. — Solution for protecting pla- 
ted work, which is to be glided in a hot 
cyanide bath, frm receiving the gold de- 
posit upon parts of the ornamental work : 
Clear rosin, 10 parts ; yellow beeswax, 6 
parts ; best red sealing wax, 4 parts ; 
jeweler’s rouge, 3 parts. The three first 
named substances are to be thoroughly 
melted, with gentle stirring, and the 
ruge, which is the peroxide of Iron, 
gradually added and Incorporated with 
stirring. The article to which the stop- 
ping off varnish has been applied should 
never be placed either In a hot or cold 
bath until it has become thoroughly dry 
and hard. 

Aluminum. — Gk)ld chloride, 2 parts ; 
potassium cyanide, 2 parts ; sodium phos- 
phate, 2 parts ; water, distilled, 100 parts. 

Amateurs' Gilding Soluti(yn , — ^The best 
and cheapest solution for amateur electro- 
gilding, and ats(^ for operatol‘8 in a small 
way of business, is the double cyanide of 
gold and potassium solution made by the 
battery process. This contains some ox- 
ide of potash, but if made up of pure 
gold and pure 9$^ cyanide of potassium, 
it will yield good results at once, and con- 
tinue to give them for years If kept in 
proper working condition. This solution 
is made up In the following manner : Pro- 
cure 5 dwts. pure gold ribbon, leaf, or 
wire (and divide it Into 2 parts), 3 dwts. 
pure white 08% cyanide of potassium 
and 1 qt. of distilled water. Dissolve 
the cyanide of potassium In the dis- 
tilled water made hot in a good enam* 
eled saucepan, and keep {t at nearly 
scalding heat while making and working 
the gilding solution. Hake up a battery 
of two Bunsen ceils or three Daniel cells 
In series. Hang one strip of gold from 
the wire leading to the negative element 
of the battery, and the other strip to the 
wire leading to the positive element ei the 
1:nttery. (^t a small, clean, white porous 
batt^ cell, nearly fUl it wltib ^anlde of 
potassium solution, pl^ it in the sauce- 
pan and suspend In the poms cell the 
strip ot gold connected to the zinc ele- 
ment of the battery; Itnmsrse the other 
strip of gold in the outer cyanide solution, 
and fttss current (from the battery) 
from one to the ot)^ for some two or 
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thMc l^arfng that time some of 

wm have dl^lved off the anode 
strh> M ‘ filtered lato combination with 

tho 'i^snide of solution to form 

tho'ilotiblo cTSBlde eff gold and potassium 
gU#« hntt^ Imt tm will not have pene- 
trated Urto the pdnme cell, nor will the 
str^ df gold ^lereln Iwve suffered any 
loasi the end of this time a piece 

ot Gmtsim mvet, attended from the 
in the outer solution, re- 
celvee w ttir coat of gold In a few mo- 
ments, the heth la ready for gilding worls. 
The* contants of the porous cell may be 
poured htto the outer aulution, both strips 
of g«dt used as the anode, and the work 
may pt o oSe d with current from one or 
mote e^, as may be required. At first 
there may be too mudi free cyanide, and 
the>^ deposit may In consequence be too 
dai*^ but this fault will soon be corrected 
if tlm anode plates are wholly immersed 
while gilding. If the contrary condition 
exl^ and the anode plates are dirty, or 
do not ' dissolve freeb^, add a very little 
QKtfe onnlde to the solutioa This will 
be found to be the dieapest solution, be- 
cause there iB no kws of material in mak- 
ing It tq>. If the whole of the gold strip 
dlssidVea in the i^ranide solution, the hath 
will not be too rfeh in gold, as a very 
useful strength' is 2 dwts.,of gold in the 
quart of BOlutloa A larger quantity may 
be nuKle in tiie same manner in the same 
proportions. 

Brass.— Jewelry— -l.“Por Producing a 
Matted Sisfaee on Brass Articles of Jew 
eiry^ res Brooches, Lodcets, etc. — ^First 
disl;^&nn for an instant in a mixture 
composed of equal parts of sulphuiic and 
nlttto aeicis, tn wltf^ a immll quantity 
common salt ia added ; plUnge Immediate- 
ly In >oold yMHwr. Iwiae in one or two 
otheT^ watais^ thsn brnnerse in the Riding 
bath, in wdste Of tor a momenes immer- 
sion, tta^ adfidre the desired color of 
gol<L ^ Aflme(>^nh^ In hot water they are 
finally dried in hot boxwood sawdust 

2.«M«^Fpenri» -Gilding for Cheap Jew- 
bath-tor gliding recommended 
by Boirisubds^composed <rf pyr<H)hosphate 
of sodw^or potsan^'MO grams; hydrocy- 
aiUc achmprtMirie add), B grams; dilo- 
ride of » grama; tfis- 

Ulled wag^ The pyrophos^ 

phail»^l#Mi^ Jenenayy rinphtyed and 
thlerigiir:^’ii0Aip^ by melting at a 
■ erystamsed: 

tity ioMNlNwi In Oie ettm form^ 
fiaer pure'^ ' metal 
di|bSS|yMS^^P|.-''‘In -maldng the 
Bter'lntd a pcfg* 
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cel^n vessd and the pjprophosphiite 
add^, with stirring a little at B: 
m^erate h^t being applied un^ all the 
is dissolved. The solution is fil- 
tered and allowed to cool 'Hie dOorlde 
^ allowed to crystallize, the cM 
tals dtesolved in a lltUe dlstUled water, 
and the glutton filtered. Add the cWo* 
ride ^lution to the cold solutimi of ps^ip- 
pho^hate of soda, then add the hydiw 
acid and heat to near bol^ig polht: 

This hath will produce fine gildlim inxm 
wen cleaned articles, which must aim 
have been passed through a very diluted 
solution of nitrate of mercury, wittmut 
which the deposit of gold is red and irreg- 
ular. The articles must be ixmsta^^ 
agitated in the bath, and supported' by a 
hook, or placed In a stoneware ladle per- 
forated with holes. 

h- — The following solution, to be tmed 
at a temperature of from 120" to 180" 
F., is recommended by M. E- Rod In Le 
JIf onde de La ScteTice; Crystallized idiofr 
phate of soda, 60 ; bisulphate <rf soda, 10 ; 
cyanide of potassium, 1 ; chloride of gold, 
2% ; distilled or rain water, 1,000 parts 
by weight. To prepare this bath {wop* 
er!y the water should be divided Into 
three portions, viz., one of 700 parts ai^ 
two of 150 parts. The sodic phosphate -|s 
dissolved in the first portion, the chloride 
of gold in the second, and the Ifisulphate 
of soda and cyanide of potaasitun in 
third. The first two portions are gradu- 
ally mixed together, and the third Is after- 
ward added. With this solution M. Rod 
uses a platinum anode (a wire or strip), 
adding fresh portions of the gold salt; as 
the solution becmnes exhausted. 

c. — Cold Electrogilding Soluttoxt.-^ 

The cold gilding bath is sometimes UBwi 
for very large objects, as clocks, chande- 
liers, etc., to avoid the ne<»ssity of faqa^ 
ing large volumes of Ikiuid — Ferrocyanicte 
of pot^islum (yellow prusslate of pot^ 
ash) 20 parts, pure carlxHiate (ff potMl 
30 parts, sal ammoniac 8 pai^ g^, 19 
parts, wat^ 1,000 pmHs. of the salts 
except the chloride of gold are to be 
to the wat^, and the mixture hoUed and; 
afterward flitm^ The chloride of . g^ 
is next to be dissolved, In a UtUe distil^ 
water atid added to the filtered fiqv#'- 
The deposit of gold from ecdd . soluU<^ 
variee greatly as to color. 
bath Is in Ite heal wdrltU*^ 
a hriific curr^t eiphia^^ 

the g<]^. shoiiid be & < 

oratt; thq . sohitlQii 
tral ciiloride of goidr 









dUoride In Idlc^Tatns ,of vi^ter and 
MKt tn it 200 grains of aia«iiisi}?i^ tlie g<^ 
ft pr«el{iltat^ ai^ ydth 

inm ; digeat pre^ltate in 40 
parte' df Water, inixod with 2 paxte <d ni~ 
hrto ddU, to re^Ve nutghfifiHi. thep wash 
the Tditodnhig <re^Ung) pidde gold 
wHh water, until ttie Water exhibits 
no add reaction with teat ^per (litmus 
pm^). Keatt dissolve 400 grams 
cymi^ of potassium ^llpw pruasiate of 
potesh) and 100 grams of diiisUc potash 
in 4 Utnn of water, add the Oidde of gold, 
mid boil the solution abOut twenty min- 
utes. "When the gold is dissolved, there 
remains a small amount: of iron, precipi- 
tated, whldi may be removed by filters- 
tton, and the ii<rdd of a fine gold color Is 
TCSfcdy ^u* use ; It may ha employed either 
hot or cold. . 

e.— Fiseau’s SohitIoii.-t(l) l part oi 
dry diloride of gold Is dissolved in 160 
pa^ distilled water; tO thl# Is added 
gradually a aoluUon of a: carbonated allmr 
H, ta distilled 'f^ter, ui^ the liqmd be- 
cmnea <d<Midy^ Ttils solupon may be used 


(2) 1 gram dtloHde ol gold: 4 grams 
hyposulimite soda, dlsdUed^ 1^ 1 liter of 
dteUlled water. 

3.— Woo<fB Solutioh.~-4 az. (troy) co- 
llide <d potasstiim ; 1 oz, cyanide gold, dff- 
solVed in 1 gal dlstided water. The so- 
tuthm is used at a tem|leratui« of about 
00* F., wlttt 8 cuTMit at least two 
eens. 

Cold meeirogildht^f Fatfi,— Water, dlS- 
tOled, 1 gal ; potassium cyanide, pure, 
3 1-fi oz. ; gold dilortde, 3 X-lO M 
IHasoIve the cySnlde in a part of the 
water, then m^mihiatty add the gcdd chlo- 
ride diswdved in the remalniter. ^ BbU. for 
half an hour before nsint. (tJse opl<£) 
The cold bath Is tn a gutta pereha 
Hned, wooden, or (if small) poroeialn 
tank arranged as for braS8p1atlD«,, Hie 
anoder are thhi plates of l a imim t 
wholly aaigieiifled in flm ( 
use) by tiwa^ of ^m 

dean^ttcass rnds |o‘ ' " ' 

mvbtei' pote'dl ttte 
nm^dnt' tl^ woft 
'zhni' . ^ Mj^eh.-id 
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^ unffprm I;i their 
WoA^ one ixm While another 

!a Iflldli^, ftttd lirddUclti^ a variety of 

TMy Improve hy use, however. 

_ hhd Steel— Uncoated, fiath 

^ 5 phosphate 

rf xtm, 7 8-ia 02. ; bisulphite of 
a<^» 2 pti cyanide of potasslutn, pure, 
3^ drains ; Iteid chloride, 160 grains. 

TSSsSolve as before. Heat to 175« or 
180* R Rasa the second metal through 
the toft potash, then through dilute 
miiitetlc add (acid 1, water 16), brush, 
ahd ^coffiiec^ at once. Require a very 
intense current at first 
4.<^^4iiaiiageinent df the Hot Bath.— 
The dHSctet Should be^ kept in agitation 
White hr the bath. They should be placed 
irt Connectteh with the battery before or 
inmiedtately upoii entering the bath. A 
foil or wire of plaUnum is in many cases 
{neferabte to a soluble gold anode when 
eleotn^Ming by aid of heat It suffers 
no aHeratlon in the liquid, and by its 
maaipulatlott the color of the deposit may 
be materlaUy altered. When it is re- 
moved so aa to expose only a small sur- 
face in the batKfa pale yellowish deposit 
may be obtained; v^en the immersion is 
greater, a clear ydlow ; with a still 
greater exposure, a red ^Id color. The 
strengdi of the hot baths may be main- 
tain^ by Buc(»^ve additions of gold 
chhnrUa vdth a proper proportion of the 
other salts ami water ; but it is prefera- 
ble te wear out Uie bath entirely and pre- 
paro x new one, as It soon becomes con- 
tandsiated with copper or sUver if much 
of theao metals have been gilt in it In 
a neerbT eidMMrted bath containing dis- 
sblved copper the dectro deposit wUl be 
what hi -cidled "red gold’* ; If it contains 
an «EceaB of sOVer a *Wreeii gold’* deposit 
wtH-soMfit -Ttetf gold and copper or gold 
and etbrur arr dN^Qstted togd^ as an 
alhqr, Che color of which depends upon 
the rditlvt rpvoportion of the metals, 
battety, cjUt 

Dead.^ luster^ aiding la produced by the 
dow df^eet^ a- oonsUterable quan- 
tlW^^ gbrlhg the metallic sur- 

face « dead tenter b^!orev gilding (by 
meunsi iofr,a#fte)t by .first prqpai^ ^ 
coatteg^ar steeer or by depositing 

eurr^ in a bath 


In 


Jacure a good idepoidt 'of 

fiW ffcmw 

i jpcp. oiL or other teh- 


be cleansed by first Immersing them dfe 
a strong bteling solution of caustic potaiA 
or soda, and* after rlnMx^^: CfipidngMno- 
mentarily In nitric and i ItnmedikelW 
rinsing, or scouring with pumice stone 
moistened with a strongs 8(^tl«iv of 
cyanide of potassium hi water. 

Other metals require a Munewhat diflec- 
ent treatment, which we will have occa- 
sion to refer to In a subsequent aiti^ 

Lead, Britannia Metal, etc,-^yintm 
articles composed of leati tliv 
nia metal. Iron or steel are required 
to be ^dfid it is best to give Ihem a 
preliminary coating of copper in an^ id- 
kallne bath, or to electro-brass thcnb 
after which they may be ^kly gilded. 
The softer metals need to be bunil^ied 
with greater eare, owing to th^r yi^ding 
nature under the pressure of ^ .burnishr 
Ing tools. 

Steel, Palisfecd.^Por gilding poUpbed 
steel, a nearly neutral solution of chloride 
of gold is mixed with sulfuric ether 
weU shaken. The ether wlU take up 
the gold and the ethereal solution float 
above the denser acid, . If the ethereal 
solution be applied by means of a cameTs- 
halr brush to brfehtly polished steel or 
iro^ the ether evaporates and the gold* 
whifh adheres more or less firmly* < be- 
comes reduced to the metallic state on 
the steel, and may be either paused or 
burnished. Steel receives a deposit 
gold with great rapidity, even with a very 
weak battery current. 


Electro-deposition of Iron, Solution^ 
for. — 1. Ammonia Sulphate of Iron Elu- 
tion.— This doutee salt, which was first 
proposed by Boettger, for deposib^ this 
metal, may. be readily prejMu^d by evapr 
orating and crystallizing mixed soluttetes 
of equal parts of sulphate of iron and 
sulphate of ammonia. A solution of the 
^uble salt yiehls a toe white deposit , of 
iron, with, a moderate current, and ^ 
been very extensively employed in “teo- 
ing" engraved copper plates. When car^ 
fully worked this Is one of the best sohlk- 
tions fcH* the deposition of iron tqtcoi 
copper iurfsces 

2. — ^Boettger*s Ferrocyanlde Soltit^-r* 
This sdtution for (^tiiig engraVed 
plates with hbn Is formed by, dl^lvli^ 
10 grams uf fem^ahii^ ‘ cff 
(yellow pnl^te . of gf. 

of Rodbelle baits hi M'dublc 
of dSirtilted water., ’Tc^ .pfis 
a^ed a Bo^tldn (^te^ng: 3 gi^ 

of gasuliibate of 

meters of TVatisr.*- A' sdluudB’ of : te«i^ 


>> 



soda iA thro wtdlfid drop by drop, w!Ui 
loBxaitaxA BtbrrlBg, until a |>^eetiy <^r, 
Ul^t, tiquld is obtain^ udildk 

tir ready for bmnedlate 
Boetteur's pfoceas; as far as wo are 
aware, baa never been Unproved on. It 
is as follows: Mix 100 pe^ of fe^rrous 
aiumonlinn ^lorlde and dissolve the mix- 
ture In 500 parts erf distiUed water. 
Bmid^* the solution stljgrbtly, but dip- 
tinctly add by tiie addition <rf suli^uric 
add drop "b^ drop. The surface to be 
plated is rannected with the negative pole 
of a battery, an Iron plate of eoual slse 
being eonnected wiith the positive pole 
and serving as an anode. For small 
artides two or three Btmsen . elements 
wOl answer very well. Maintain the so- 
mtkm at frtnn 75® to 80* F- The de- 
posited Iron Is very pure, white, very 
hard and steel-like, and accumulates very 
rapl^. In this manner ^ copp^t zinc, 
type metal, etC:, may be given a surface 
as hard as steel plate and «t a minimum 
cost Of «mrse the article to be plated 
dumld be rendered perfectiy clean before 
it is put Into the bath. 

3. — Copper.^-Prof. Boett^er reconunends 
the followisg sdutimi for coatli^ copper 
plates with Iron: 10 parts ef ferroeyanide 
of pcrtaaslum and 20 parts, erf tartrate of 
soda are dissolved In 22(^ parts of dis- 
tilled water, adding a solution of 3 parts 
of suli^iate of Iron hi 50 Darts of water. 
Caustic soda solutkm Is poured into the 
mixture until the Prussian blue formed 
Is redlssolved. 


May be dept^ted Anm Hs acetate solu- 
tion or from a smuttot of ocride of tead. 
In caustic soda or potatfi. In the fovm 
of beautifnl metaUO'^Kromes, on pohilied 
surface of start or nickrt. 


Hm been deportted from a aolutloii of 
tiie double rtilorlde of madoertum and am- 
monia. C! 

HMecK' ' 

PrepantUm of Jfkik SohOkHAr^. 
yi^siiftitiume it dm 



or bolting water ; stir brlrttiy ‘With a 
wooden sUdk tor a 

whlrti the green trtutibn may ba ipoured 
toto the ta^ and a- lrerti 
water add^ to . the uiuHssrt ved m^staM, 
with stlrrli^ as befmre ofNeratloQ 
is to be oontinued untti aU, toe. >teystal8 
are dissolved, mid . , the lohulon traBa- 
ferred to the tank. A sul&clait quanti^ 
of cold wat» Is now to be added, to tnrtte 
up 100 gak In all It Is better , tp. Ptts 
the hot solution throuflto a .straiiter be- 
fore it miters the tank, to free^lt topm 
Impurities, 

2. — ^Nlrttei^dating.>-~-The Plating BaUi. 
—The nickel salts commoi^ used are the 
nt(^ ammonium sulplmte (catied doitole 
sulphate) and tlm 'oorreqmudbig chloride. 
Other salts, such as the nirtcal potemliiia 
cyaitide, the acetate and sulphate, have 
been used, but not so successfully as 
thee& 

The double sulphate bath may be pre- 
pared by dissolving M Ib. of the saU In 
Mch galkm of water (e(rft). The seH 
costs rtiout 65 cents a pound, and la gen- 
erally considered the best tor tbte pur 
pose. It should be kept neutral and tp 
to about 6® (rf faydroaoeter. . 

The double chloride bath reoalrefl about 
4 oz. of the salt per gallon^ and works 
better toward fUeaUnity. * 

The bath should be filtered when fresh- 
ly prepared, and should be kept jhi a 
separate room, or at least away from the 
aiHirtment Ih whirti the btifllng or Dash- 
ing is pertormed, to aimUS contaminatton 
by dust as much As possible. Ehmosed 
to the air, the bath fthe water) evapor 
stes, and the Water tiius leafe must be 
replaced from time to tone. To retard 
tiJtt and keep out dust ss mudU as possi- 
ble. It Is well to cover the bath when not 
M use. Its surface shotdd tw skimmed 
occaskmAtiy and ti rtwuld be fv«Quea.tly 
mixed together to p wuerv a a uniform 
degree of rtreiigl h. 

The tank of 'vesart to whkh the bath 
Is contained k of 

smootik ^whlte pink " stidl, grooved 
atrt Wf^^ tofiMh«r imd coated on 
the haddi ffUh jgo^ sagl&mm ippUed 
in tlto'toi»sd a&ac. - 

of thk tovto r otoin tub or a 


^elto «rt» 
tito'rtiape 
naraoh 
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i^iui k 8okl iQr some of tiie driers In 
electni^atbif rilni^kr^^ 

3. -^Aiiade8 Of Seeding Plates^^Good 

|HU*e caait*iikdE^ «iMd^«« ww obtained 
at a modente cost iSl.sa per ib.), and 
are to. gniin metal anodes. 

They usually oome in sizies ranging frmn 
l%x4 in.; 3*13 tn. thick, to 8x12 in., 
% ku thi^ 

They may be stiapended around the 
sides of the tank or amosa and facii^ the 
work Icare beii^ taken to avoid tx-ing^ 
ing th^ into such doee proximity to the 
work that crnitact is likely to occur under 
any cin^mutancea. They may he sus- 
pended by clean copper trusses or hooks 
— whldi sltould not Ik permitted to touch 
the UauidH^m stout copper rods, to 
which connection with the battery is 
made. 

4. -^The Battery.—In nearly all large 
electroplating establishments some form 
ot dynamo-electric machine is now used 
instep the battery. They are cleanly, 
reauire littia attmtlon and space, and 
afford a current more easily adapted to 
the work and at a much smaller cost 

Ehit a# their first cost is considerable, 
and they require power to operate them, 
the old battery la BtiU in requisition in 
smaller establishments. The carbon or 
chromic acM tottery is more commonly 
used, as it admits of Aore rapid work 
with a smaller number of cells; but as it 
supplies a very Intense current, it often 
becomes neceasary to introduce resistance 
colls to reduce it where small work is 
on hand. Some of the best work we have 
ever seen has been produced with the 
current d*iiv«l from two or three Smee 
or sulphate oi copper ceils (in series). 
The amount of tottery power for a given 
amount ol ^york should be in zinc surface 
(expoo^> about equal (when in proper 
wolldng (ffder^ to the surface of the 
woi^: exposed in the plating bath, with 
care to preserve the tension. If one cell 
has e rinc wrftice (expos^) of, say, one 
hund;^ aOtolW inchea, and the work, say, 
five hundred, the one cell will require to 
to multiplied by five for quantity and 
(ff i3t» flktglnal tension was, say, three) 
by three to {Mreeerve the tension. Thus: 



(Nickel) 


Of course this is equivalent to thnar 
large single cells, eadi exposing five Iptb^ 
dred square inches of zl^ (equal to tO 
plate about sixte^ inches square, expc^ 
Ing both sides). Large batteries of .the 
dipping form, admitting of the tmmerslop . 
of the proper quntity of zinc, are often 
convenient 

If the current is too strong the de- 
ported metal will present a dull (com- 
monly termed burnt) appearance; if 
w^k it is apt to be imperfect, granular, 
or semi-crystalline. 

For practical purposes thq electi^ty 
may be said to proceed from the coppir 
or carbon pole of the battery, and care 
should be taken that this pole is invarta- 
bly connected (by stout copper wires or 
rods) with the anodes or feeding plates 
in the plating bath, for if misconnected 
damage is done both to the work and the 
bath by the corrosion or partial solution, 
of the former in the latter. 

5.— Preparing the Work. — Before work 
can be plated its surface miwt be freed 
perfectly from ^ traces of oil or grease, 
oxides, lacquer, and other impurties. Oil, 
grease, etc., are removed by contact with 
a strong, hot acqueous solution of caustic 
potash, and, after rinsing off the adhering 
alkali, from oxide by an acid bath ; or, 
if of brass, copper, or (German silver, by 
scouring with fine pumice stone and strong 
acqueous solution of cyanide of potas- 
sium. Iron is pickled in diluted sulphuric 
or muriatic acid (acid 1, water 5 to 15), 
and scoured with fine white silicious sand 
or pumice stone. Brass or copper is 
sometimes brightened before enterii® to 
the plating bath by dipping it momen- 
tarily in nitric acid diluted with about 
20 parts of water, and quickly rinslhg 
it in running water. It should be placed 
in circuit immediately after thl;B. 

The hand must not come into intact 
with any part of the work after renmval 
j from the alkali, as the slightest touch 
may spoil aU. 

On removal of the plated work from 
the plating bath It should be quickly 
rinsed (without handling) in cold watra*, 
then transferred to hot water, which will 
cause it when taken out to dry quidcly 
and perfectly. It the finished work, is 
to present a snu^th polishing surface 
mxist present such a surface before enter* 
ing the plating bath. Nickel Is hard aiad 
wiu not readily submit to a burpisfebag 
tool. v:;;':.-. 

When the w<wfk is ptoced in clrcsyft ha 
the plating bath (and. It should notivto 
permitted to remain many momentS{$;!h 
the toth without , to la toaartt) 

imy 







it iiitiuld 'be iiiov6d About to frae U from 
bu)A^e& -.n---,.' ' v::.-:,; ■;*;. ■ 

TUI* i^ro6B«A ol iildce^plAttiie is « sfam- 
pie 0)^ Alia In^ Ut^ practice and 
pipper atttintloH to the icqub^BePte the 

bath xm$ be worked menial after numth, 
and the metol d^ixialted snioothly mid 
wito ciTtaInty. 

Ji^»rmffZoe for NiekHplaihtg Scrftrttoiw. 
l.^Ddul^ su^jhate of ntelod and am^ 
monlum, 5 to 8 porta ; wat«. 100 parte. 

IHsso^ tlie nidtel double salt in above 
quantity (jf wat» 'with the aid of beat 
CauUoti^ add amntoiiiat or the aalphate 
of ammiwikinv imtiH toe solotlon is neu* 
trad to test paper. Ttbls aolhtion should 
be maintained as nearly neuWal as ptwsi' 
ble in use. ilds is conunoidy known in 
the United States as the Admns salutton. 

It is In TCry general use by ^dtolplaters 
throughout the thnSted Stal^ and yields* 
where properly nunaged, mreditent restdts. 

2.->T<-l>ouble sulphate of nldkel and am- 
monium* 10 parte ; borto aold (refined), 
2 % to 5 parte; water, ISO #> 200 parte. 

(Wttton^a solution.) WIte superiority 
of this solution is generally a^owledged. 
The deposited metal, as previously re- 
marked, is almost sttver-^te, dense, 
bcHhogeneous and tenacious, |nd the sohi* 
tima mntntflins its eacelltot working 
quality very uniform^? in Idng-conUnued 
serviee. 

The nickel salt and boric acid may be 
dissolved separately In boiling water, the 
Boluthms mixed, and the volume brought 
up to that of tlte formula, or the two 
components may be dissolved nether. 

8.->Acetate of nicke], 294 parte ; acetate 
of 294 parts; water, 100 puts. 

TO each gal^ this solution add 1 fl. , 
CO. of acftic odd, 1*04^ igk gr. j 

To prepare thia hath, diaaolve about 
the same quantity of the dry carbonate 
of ttle^ as that called tor in the formula 
(or threetiusrters of that (piantlty of the 
hydrated oshle) in acetic sM aihlltig the 
add cauttoudy, toMl heating untu effeiv 
veaeenoe ceased and SOlutikHi te com^ 
toda. Tba acetate of caldnm may be 
made by dfasdning tha aaxm weight at 
cadwitete of cakdum (ttaflAi; dost) as 
that wM tor to the fewmito- (or. od^ 
half diat qusBtdy ot y ostir Ihna), and 
iximmm ^ m m 8Sto» ' ^ 

sotottoni’ ,«iiaidV-dttyrts , tot 

isplpf told dtot to aaeff^^ 

(mm mm 


10 parts ; sulidiBta dF amnunihto^ 4 peute ; 
citric acid, 1 part; hrStSt, 

^ aototlot to toads with the Aid of 
heat, and, whmit eool^ small toagbents of 
cmbonatie of amtoontom tooidd' lw 
until the bath to neutral to ted piper. 

5^^-Suhtoate (dvto<toel, t parte; toteate 
of nidDd, 3 parte ; phosphite of nlckeT, 

3 parte; bensolc add, XH parte; -Water, 
200- parte.;.- ' ■ ^ '• 

6. ^Phi»phato of nickel, 10 parti; 

rate of nickel^ 6 IWrts; pyrCphcto^te 
of sodium, 1094 parts ; htoidphfte bf 
sodlmn, 194 iwite; dtric add, 8 parte; 
aqua ammcmla, 15 parts ; water, 400 
parts. -v' ■ ■ . 

7. — Sulphate of nkkel;, 6 parte; aqua 
ammonia, 3 parte ; water, 100 parts. 

When the nickel is dissolved add aqtra 
ammonia, 20 parte. 

Ibto bath is similar to that reemn- 
mended by Prof . Boettger; It to said to 
be well suited for the purposes of ama- 
teurs. Inasmuch as it t^ves good results, 
with a platinum anode. It to worked at 
a temperature of 100*‘ F., with a models 
ate current It requires renewal from 
time to time, as it becomes impovertoHed 
In nickel, by addlticm of fresh hickel salt ; 
It must also be kept alkaline the 
occasional addition of ammonia. 

8. — Sutpluite of^ nickel and bmmonlum, 
10 parts; sulphate of ammonium, 2 
parte; watte*, 2S0 parts. 

Disrolve In boiling water, and allow to 
cool. These prcqKMrdons are rerommended 
for coating oblate of cast and wrought 
iron and steeL 

9. — Sulphate of nidcel and aznmonlinb, 
10 parte ; suiifitote 6t ammonium, 2 
parts; water, 300 parte. 

Diaaolve as above. Recommended for 
coating Inass, cqppar, ito, brltahq^r laad; 
zine, etc. ' 

10. — Sulphate of tikkel and ammonium; 
6 parte; dilorkto of ammonhnnl (sal ato 
moniac), 3 p^ ; water, 100 parts. 

A large n u mber lof Amer lam manu- 
factortoa use toa following recipes for 
nickeling'; 

11. --^Bato for Briuto, Opp^J Tto, 
tannim lletaL - XM SUtoc ttod Tinned 
Sheet Uetai^ir s«I. df wntto; 4 Ito' 
double subulate of nickel axid amtoemtum, 
14 OK. Bu h to sta anwn^iiim ; dtoaotve 
by bolltog. Sm ilto , 

with red or Jtorav « Add a 



Of water, 
numi.oad 
dUototo 




BtedtriUnetaMrffy and MeiM"0mWn^ 


(mmi 


tbe Sots sUgSitlr alkaline by adding 
IW lb. df ^daUe atooftila. The fluid 
shdU|d to' 4 * by the hydidineter. 

gat water. 2 nm. double mii^ 
pbate nickel and aimnonfum, 21 oz. 
hydrOchlorate of ammonium, 14 sul- 
plMite of anunonfaim; diBaotve by boiling. 
Let tlio Ud^d copt 

14 i — IVmeffa Process.— This Inventor 
claims that benzoic acid added to any of 
the mckd Salts amSts the tendency to 
an ^ttupeettet ^poSit* in'dvents the decom- 
pos^on of the 'solutfon and consequent 
formation of SUbsatts. The proportion 
of benzoic add to he added to the bath 
is % of an oz. to a gallon of the solution. 
PoweH gives the following formulae for 

nickel haths: ' 

a. — Sulphate of nickel and ammonia, 10 
parts; sulphate of ammonia, 4 parts: 
citric add, I part; water, 200 parts. 
The solution is prepared with the aid 
of heat, and, when cool, a sriiall quan- 
tity of carbonate of ammonia is added, 
until the solution is neutral to test paper. 

b. — Sulphate of nickel, 6 parts; citrate 
of nickel* 3 parts ; phosphate of nickel, 3 
parts ; benzoic add, 1 % parts ; water, 
200 parts. 

15 . — A new nickel-plating solution, said 
to yield beautiful results, is prepared by 
mlzlng the liquid obtained by evaporat- 
ing a solution of H oz. nickel in aqua 
regia to a pasty mass and dissolving it 
in 1 lb. aqua ammonia, with that ob- 
tained by treating the same quantity of 
nickel with a solution of 2 oz. cyanide 

• of p<Hassium in 1 lb. of water. More 
cyaidde renders the deposit whiter and 
more arnmonta renders It grayer. 

16 . — Alttmtoittm. — Nickel dilorlde, 7 

parts; sodium phosphate, 7 parts; dis- 
tilled watef, 100 parts. ^ - 

Warm the baths from 60 * to 70 C. 
and maintain at tWs temperature 

throughout. 

Artidss, rock as Umbrato 
sroimta. cfc.— Double stdphate of nickel 
and ammonium, 't kg^ ; b^bonate of 
800 " gta^ water, lOO l. The 
bicarbonate # soda must be added when 

tl^ nlike}''di]lutl^ IS umrm, in smU 

— Ciittierwiie the eff«- 

. . nj^ht OatM» the 
mi^F batb is to be 
If* 

„« tbn^ the (Mpodt 
„ add u Wiall 

t^lDdldni, Whldt wtii 


(FlaUniim) 



Ottf Worfc.4^^«*' 

bisen -iJackelptet^ re^ 
tt fe niwflys brttser 


to remove the old ooStthg-by ^meea^ of k 
stripping solution, as nickel will hot ad^ 
here to a coating of the same ihetaL' W 
stripping bath may- be composed- as 
lows : Oil of vitriol, 16 Ib. ; nitrfe a^ 

4 lb. ; watm*, 2 qt Add the oil of vltnoi 
to the water (not the reverse, which' i |5 
dangerous) gradually, and when Che 
ture has cooled down, add the nitric acid, 
and stir the mixture with a ^aSS 
When cold It Is ready for use. Atta<^ 
the article to be stripped to a, Ploce of 
stout brass or copper whe , and to 
the stripping liquid; they < should be e^ 
amined after a few moments. The 
tion of stripping should he conduct^ hi 
the open air or In a fireplace with good 
draught The articles should not be 
allowed to remain in the liquid one mo- 
ment after the nickel has been dissolved 
from the surface, hut be Immediately rer 
moved and plunged into cold water. 

. 19. — Tin, Britannia Metal, etc.-T-Siil- 
phate of nickel and ammonium, 10 parts ; 
sulphate of ammonium, 2 pa^ ; water, 
300 parts. The salts are to be dissolved 
in boiling water, and when cold the solu-: 
tIon is ready for use. For nickeUi^ cast 
and wrought iron and steel the following 
bath is recommended : Sulphate of nickel 
and ammonium, 10 parts ; sulphate of am- 
monium, 1% parts; water, 250 parts. 

Palladium. 

1. — Palladium may be deposited from 
the double cyanide of palladium and po- 
tassium, or from the double chloride of 
palladium and 

2. — ^Palladium, which is a whiter, light- 
er and more fusible metal than platlnnmi 
has of > recent years been much used to 
plate watdi movements, sasm the Elec- 
trieian. According to M. Pilet, four 
milligrammes (about one-sevenfisenth of 
a grmn) of palladium is sufficient to c<«|| 
the works of an ordlnary-siz^ wateto 
M. PUet recommends the following bath : 
Water, 2 i ; chloride of i^ladium, 10 
grams; phosphate of ammMiia, - 100 
grams ; pho^hate of soda, 500 gremm; 
benzoic acid, 5 grams. This batl^ is 
suitable for all metals except zUm., 

Pfaidnnm. - 

1 . ^ Cordon; (Wdifccrjk — The >:ca^ 
plate is mirifled l^.lmmcrsJqn^fqP 
days to/widpburic acid dawned 

♦ times its volume of Water,; W 

into « bath of stojdtorlc «c|d dijdm 
10 tlmee Ita ypiiime 

tala of chloride of. 

earto: .is.CQsiS^- . 
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of tliv visd 41 ptattoiuML or ctrbon 

plate ooanected to the 4' pole serves for 
aeoOe. twenty .mlHutu^tlKe oa^^ 

la platliilsedi es may be proved hy vuing 
It to deocHnpoae water. The hydrogen 
Iteely itoe from Its stKfrusa 
2,^by)»k-’^St»ep the Irm plate in an 
acbl ablution of idatinum In aqua regia. 


ffllnr^latiag. 


3.— Sfloer. — ^Ftn* use in Smee cells. The 
^Iver plate to be coated la plunged in a 
bath of bifdiloiride of plattmim and addu* 
lated water. A current la sent through 
the bath from a platinum anode, the 
diver awing as cathode. A rotigh coat^ 
ing platinum takes place on the silver. 

Sbapte hutruetions for^l . — ^For silver 
plating Uie bath ooni^tets of potassium 
8l]v«r (^anMe, inepared b^ precipitating 
solution of silver hitrate idth pebudum 
cyanide and re^saolving t^ washed pre- 
cipitate in excem of potassium cyanide 
solution — potassium cyan^, 12 oz. ; 

water, 1 gal. ; silver cyanide, about 1 troy 
os. Filter and use in a porcelain or 
glased veaaeL For the wMtenlng bath 
dissolve I lb. pob^um c^nide in 1 gal. 
of water, add oz. troy'“of silver cya- 
nide and filter the soluthln. The baths 
are provuied with diver feeding plates 
for anodes proportioned in size to the 
surface of the work to be plated. These 
are connected with the positive pole of 
battery. The ctewed articles are con- 
nected by a oqmer wire with the zinc 
pole ct the battw. dipped for a minute 
or two in the whitening bath, and when 
uniformly coated vdth a v^ite film of 
silver, trandorred to the plating bath, 
under similar oonditimis. 3 w 4 Smae 
cells with plates 10x4 in. will 
ally suffice for the plating bath, and 4 
or 5 dmilar odls fCr the whitening ^th ; 
Iwenty to thirty minutes In the imdng 
lath is usually diffident to plate die 
wetk properly. Arddet of copper, brass 
or Genafin silver to be plated should 
first be deaned by boiling them fmr a few 
minutes in sUNmg potash water to free 
tfamn from traces (rf ell or gyaast and, 
after rind^ in dilute nltrtc add to iw 



film of mtrcuiy, which aacttae q perfsd 
adhedoB of the depbdtad dlvef. > 

&>^The Bath.-*^Water mli ; 

Qwiifih of pdasdum (purp)^ ^.-oaV nl- 
trate. d sUvsr, 5% os, 

Dlssolvt the nitrate of diver in a 
suffident quimtity of pmre water (sttft), 
and add to It graduaUy, with constant 
stirrlBg, hydrocyanic (pnisdc) add until 
all the diver has been as 

cyanide, whidb may be known: 1^ the 
fonnadcHi of no cloud in a pdrtt^ of 
the deer liquid whmi a drop of the acid 
is added to It Avoid adffing an mmen 
of the add. Tluow the invdpitate qpon 
a fine oottcm cloth filter, and as the liquid 
runs throudi wash the pre^taite on 
the cloth several times wldi pure water. 
Dissolve the cyanide of potasdum In the 
water, and stir in the cyanide of silver 
carefully removed from the cloth. If It 
does not dissolve In the liquid entirely, 
more cyanide of potasdum tmtU It 
does; stirring continual^, let the Im- 
purities settle, and the bath is ready for 
use. Many electroplaters use a prelim- 
inary for silvm' Whitening** bath, which 
is the same composition, but contains teas 
silver, more cyanide, and Is worked with 
a somewhat stronger current 

The cleaned article in some cases is 
first dipped for^a few momdhts in a sdu- 
Uon of nitrate of mercury, 1 oz. in 1 
gal. of water, and then In the whitening 
bath for a few minutes, and after brush- 
ing Is transfeired to the silver bath 
proper. 

The vessels containing the cold bath 
are suffidauy high to allow about 4 in. 
of liquid above the immersed obj^s, 
whose dtstanee from die bottmn and ddes 
should be near^ the same to give a 
regular deposit cd nietal at b^ ends of 
the ob)ect 


The upper ledge of the trough carries 
two brase rods all around, wl^eh do not 
t^idi one another, one above the other, 
90 that odier metallic rods ptoced trans- 
verady wlU rest upon the or lower 
series of only. l%e upper rods are 
conoeded wHh the lower with 

the eaxfroii or. popper ^ of die battery, 

or wHlr ihw eorreipmiiatiii the 

dynatiKbriectrie tieans- 

vm .set 

support thecrgfrnfr Jptng 

is 
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.. 
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Efko^r4miet&UwQy Afciai Coating 


(SUvBt*) 


arUek* duHos ^t^ 0D««Uon to obtain 
a pcrteaif ugmpm tbiidmesg ol depoait. 

I"®*® P'Wsfr small articlea 
SwOWb ' ba In ntotlon as much as 

The deposit la llii« and denser if ob* 
Utaed with a weak battery and long ex- 
posure than If a sUong current is em- 
ptoyed. A sufficient quantity of silver 
may be diposltad in three or four hours, 
Init it wlU be of amch finer quality and 
moro easily burnished if the work is 
l^t IH: t2ie hath for twelve or fifteen 
hot^ with a few ce^ of battery. 

Wh^ dJb articles, especial^ coppered 
iron,, etc.,, have acquired a coherent film 
of sUver, th^ are stnnetimes removed 
/rqm the bat^ and thoroughly acrahdi- 
brushed, cleansed in alctfitol, or preferably 
in a hot aUverlng bath, thence again 
passed throu^ the mercurial solution 
and finished in she cold plating bath. 

The first scrat^-brushing, which is not 
always necessary, obviates the tendency 
of certain alloys to assume a crystalline 
a{H>earance and oorreote the imperfections 
of the deansing in procesa 
Should the anodes become black during 
the panaage of the current, the solution 
contains too little cyanide. In this the 
deposit is adbdent, but too slow ; and 
the bath losda; more snvgr than it can 
gain from the anodea 
If the anodes remain white during the 
passage of the current, the bath contains 
an excess of cyanide, and the deposit does 
not prope-ly adh»e; correct by adding 
cyanide of silver until It dissolves with 
difficulty. 

Whoa in good working order, the 
anodes present a gray appearance while 
the current is passl^, becoming white 
when (fircuit Is heoken. 

* The qE>ecffiG gravity the bath may 
vary from to 16« Baume’s hydro- 
meter and 8tt& furnish good resulta 
ElectPo-sUvering baths do not generally 
work so well whm fireshly prepared. If 
, properly used and cared for, they im- 
prove by age, At firM die deposit is 
oft«t gmnu^tid Idiilib or yellowish. 

It la cuebmeiry i bi mix portions of an 
old baUi «v frafibly prepaind one. 
Some plaumi bitsoctiice small quanUties 
of ammottla age the liquid. 

quand^ 

tiqa ; hitter u»^ plated a^ 



Is i^t into 
A ftrw stfintton 
notaaslHm .and silver, 
diopA of this 

„ iffi 


(Tin) 


An excess 6# bisulphide must, however, 
be avoided, as It will spoil die bath, 

What has bera said about the airange- 
ment of battery in articles of. nicl^ and 
brass plating will also apply here. 

3.— Deposits.— Pot electro-silmplstiug 
the double salt of sliver and potassium . 
cyanide is almost universally enyilpyed* . 
The baths are used ehdier hot or oohi 
The latter method is generally adopted 
for articles which require great soUdlty. 
The hot process is used for smaQ artii^es, 
and is preferable for steel, iron, ztoc, lead 
and tin, which have been previously elec- 
tro-coppered. The hot baths are gener- 
ally kept In enameled cast-iron kebdes, 
and the articles are either susp^ded or 
moved constantly about in Ihenw A 
somewhat energetic current is nee^^, es- 
pecially when the articles are moved 
about , order to operate rapidly. A 
gray Or black deposit Indicates too strong 
a current, and when the surface becomes 
covered with bubbles of gas the game 
thing is indicated. The anodes are plates 
of silver or heavy silver foil The wobd^ , 
tanks for the cold baths are similar to 
those used in plating with copper and 
nickel, but should be very thoroughly 
coated on the inside with gutta percha. 

Ahuninwn . — ^Lanseigne and Leblanc, in 
the Journal de Plwrmflcfc et de Chimte, 
give the following formula. The article 
must be well clraned with a dilute solu- 
tion of an alkali (soda or potash) or with 
a weak solution of hydrochloric acid, arid 
rinsed with water. The anodes must con- 
sist of the metal with which the plating 
is being done. 

Silver nitrate, 2 parts ; potassiiun cy- 
anide, 4 parts ; sodium phosphate, 4 
parts ; water, distilled, 100 parts, 

Tin. 

1, — The following is one of the best 
solutions of plating with tin by the bat- 
tery process ; Potassium pyropho^hate, 
12 oz. ^ protochloride of tin, 4% ox. ; 
water, 20 oz. 

The anode or feeding plate used in this, 
bath consists of pure i^ca tin. 
plate is joined to the pc^itive. fcopper nr 
carbon) pole of the battery, while die’ 
work is su^nded from a wire ooimecied' 
with the negative (zinc) pidl& A mcMt 
erateiy strong battery is required^ 
the Work is finished by stgai^brtnil^^ 

2. -— In Weigter'a probed a bath Is pasu^ 
pcm^ by passing wasted chknli^ gas iniA 
a (xm<%Dtrated wqmeoua aobnlon^ of Slatir 
nous cbksride to satmndlcm, and axpellti^ 
eTuxas of gas by warmii^ the 

which is then diluted vdth shout 


f 427 ), 





(Whites) 




volume of ^vnAor and Mtered, if neoes-' 
sary. Hie artictes to be are' 

piatiei^ :to iuluto stopbork add, abd 
pdkhed'wtti^ bue saiid axid acibtdi-briish, 
itoaed.ln vator, loosely armed witit zidc 
wlri oe tope, aiid Immontod to the bath 
for to|i tor flfteeti minutes at Ortonary 
tetobei'atines. llie coattojr is finished 
with the scratch^rush and whiting. 

Qy tots proceKB iron — cast w wrought 
-^«ted> copper, touss, and lead can be 
ttoned wttoout a separate battery. The 
onto disatoantage of the process Is that 
the haUi soon becomes clogged up with 
ztoc chloride, and .the tin salt mu^ be 
frequently raieWed. 

3.-^ Hern^s process a l»th composed 
of : Tmmuk add, t oz. ; water. 100 osc. ; 
soda, 3'ba. ; protochlorlde of tin, 3 oa. 
is emi^oyed instead of the above. It 
r^Uir^ a sfunewhat hngst coqxwure to 
properly tin artldes to this than in Weig- 
lei^S bath, Ehthar of toese Iteths may be 
used with a separate battery. 

WaStoa. 

jE3seh-op{adnp Sdulions. To Becovor 
fTom,r--Goid sdittiiHU, usually cyanides, 
are boil^ in a poreelaitt digi, sodic stan* 
nate added, and the bom^ continued 
until all the gold has comhined with the 
tin, forming a black precipitate. This 
predpitate is washed with water and dis- 
solved in aqua regia. Tbe sduUon of 
auric and stannic dikaddes Is carefully 


evmporateto ditoteto^wltof<UidBe4' wdtd^,:^ 
amiidt su^npotossirs toctiitoe^adiMl said - 
wartr^ wl»» ah^tlto goto iw^t ba pra- 
dpitatedi as ^a browniahi yellaw 
For silver solutions it Is only neoastary 
to boU tdth ao^ stonnata. 



gtocIro-depodtiOtt of . — For the ^ electro^ 
deposition to dnc solUtioas of toe sul' 
pbate, anunonia BUlidfate, chloride and 
ammoilla dilortoe may be tonpkto^' 
also alkaUne softitums, prepared -by dls- 
sdvtog zinc 03ddenr <»ztidnite to a eoto* 
tion of cjmhide of potassium to caustic 
potassium; toe deposit from dtoto of 
thtoe alkaline aohiUtos is generally of ■ 
very good quality, and if ton strong a 
current be not employed the deposited 
metal Is usially very totglL 

COATING OF HETTALS BY OTHiBR 
PROCESSES 

Copper Deposit By Dipping 

This is seldom practice^ except upon 
iron, as deposits thus obtained , are gem 
eraUy wanting In lasting qualities, since, 
from the thinness of the coating, the 
iron is hut Inmerfcctly proteded from at- 
mospheric influAces. If the Iron la dlPP®^ 
In a solution of: Suhtoate of copper, 3% 
02.; sulphuric add, 3«k ox ; water, 1 to 
2 ; it beeonue covered with a 


HOT AND COI4D COATING OF UETALS 
DEPOSITION BY SIMPLE IMBfERSION, TABULAR EXAMPLES OF. 








(Non#teidtM(! CHkttag) 


(Nog-Slee^rk Bjn^ozfttg) 


lng:e£ pBi!^ tvppetr hB^rtitg B. eertalu ad^ 
he^'l bu^ riamM th^ a fi^ 

mlnaiair aMr«t<fc!iMBl^'’beoo»aK« and 

muddyi?«ad 4i»i8')rtM«irtia^ rabttng. ^ 

SnutUuarUdtf, mwOi hooks and 

naJIa> are- thus txipip^fe&lv^ tumbUhg thetn 
for^a few' momaits iti sand, bran, or saw- 
duat hbpregnated with the above solution, 
diluted -with ttuwe or four volumes of 
wat«r.'--''.'^^> -v^' . 

The ii9^t4: .^plo5wd for gilding is 
usually brass of tp mixture of bms and 
copper* The- foUowtag alloys have been 
recomi^ded.r.... 

4 parts fi. braes, 1 part 

b. -^Copper, 4 parts; Bristol Ihuss, 1 

part,;: ■ -xf:; - j . ' - 

c. -?+Coiwer, X3 parts ; old Bristol brass, 

3 parts; tin, 14> parte. 

l.T>.*Mlxture8 employed in gilding by 
fire or .1v the vwt proceasesi 
^Red Qr]nolu.-.--'Potash alum, nitrate of 
potaatt dO parts of each; suli^te of zinc, 

8 parts; eommon salt, 3 parts ; red ocher, 
28 pwrts ; sulphate of Iron, 1 part. Ada 
to it n small proportion of aimatto, mad- 
der, ooehiimal, or other coloring matter, 
ground in umier or in weak vinegar. 

Yellow Ormolu.'^Red ocher, 17 parts ; 
potash ahim, S<? parts; sulplmte of zinc, 
10 parts { common salt 3 parts ; nitrate 
of potash, 20 'PBrt8. 

Dead Luster for yawolry.-«SuIphate of 
iron, sulphate of zinc, potash alum, nt 
trate of pc^sh, equal paila of each. All 
the salts are melted in th^r water of 
crystallization. . 

Hard Dead x.ustm' for ' Cloete-«>Water, 

5 parts; nitrate of potash, 37 pacts ; pot- 
ash’ ahnn, 42 porta; eenmnoa salt, 12 
parts ; puIreidM glass and suh)hate of 
liihe, 4- partn. ^ Vhe whole Is thonouchly 
ground b» 4 ‘talked. - 

S<^ Dead laister for Smooth Surfaces 
and Figure^— Water, 5 parts; nitrate of 
potash. 43 parts; potash ahon, 43 parts; 
^nunon adv3fw^ T^i asms treat- 

of 

^ virhple 

Is «p^ M.:.. - f. - 




5 parte ; prepared diaUi^ lOb parts ; watery r 
dlstiUed, ' 100 n parts. - .■i^o 

Dissolve the gold chktrfde fn. a pcatioa^ 
of the waters add the potastdiun j^te tn < 
the remainder. Mix the soIutl(ms snd stith 
in the prepared chalk. The swtideS to 
be gild^ should be Tendered- fteei frcmij. 
grease, oxi^tion, etc., and the; mixture . 
applied with' a woolen and rubixed'' 
well on. - — vf'.-v-. 

3. -^1110 f<dlowing fdrmula, which ap* ^ 

pears in the Zf^. Anpew. Jtfikroefc., h^ 
been recommended : Cryst^ized pyro* ; 
phosphate of sodium, 80 gmms; hydro- 
cyanic acid <12%), 8 grams ;■! and’ 

crystallized gold chloride, 2 grams, are ‘ 
di^olve successively in 1 liter of dis- 
tilled water, and heated to boUiPgi 
object to be plated is well cleansed^ at- 
tached to a copper wire, and immersed - 
in the boiling fluid. 

4. — ^We find the following in the ZeU^] 
schrift fitr mgewandte MUero^opie : 

In 1,000 parts of distilled water dissolve- 
in the following order: Crystalline sc^-, 
um pyrophosphate, 80 parts; 12% solu-ry, 
tion of hydrocyanic acid, 8 parts ; Crys-^^ . 
talline gold chloride, 2 parts. 1 .,, 

Heat to a boiling temperature, apd dip 
the article, previously throughly cleaned, 
therein. 

Brass and Copper. 

1. Tiie following formula has been 
adopted for water gilding, as it Jte termed. 
Fine gold, 6U dwts. ciwivert the gold 
Into chloride and dissolve In 1 qt of dis- 
tilled water, then add i lb. Hcarbonate 
of potassiiun and boll the mixture for 
two hours. Immerse the articles to be 
gilded in the warm solution for a few 
seconds, iq> to one minute, according to 
the activiV of fbe bath. 

2. — Another method of gilding brass 
and copper articles, by simple Immersion, 
is to first dip them in a solution of protor , 
nitrate of mercury (made by dissolving 
quicksilver in nitric add and «UuUng 
water) and then dipping them into th^; 
Adding liquid. It is said that cqppfx ibay 
be gilded so perfectly by this method ap, 
to resist for some time the corrosiye-actlqit., 
of strong acids. During the action 

takes place, the film of mmvury, which 
is electwx-poaltlve to the gold, db^plv^ 
the aurlferouK solution, and Athbn OfilKnu . 
is deposited h> Its place.- 

Bmail artidfik naig^ bed^fc bssTJ bnM^ 
ing th«m in the ibiJbw^^a3bi^le«i w 
must be need t it: neiPlii 
Caustic potash^ 180 parte; carbon^j^^ 







(Mercofy Gfldiitg)r 


pdtwiliT 20 pftrts: cyanide ^ ootts^vun* 0 
parte ; irater, 1.000 oarte. IttOier rtM»e 
than 1% parts idiloride ^ KSdd Is to te 
dissolved in the vwrter. when the other 
sidbatiaices are to he added and ttie whole 
Ik^ together. The solution must be 
strevuittlumed froam tbne to ttaie by the 
addtthm of ehlmrtde of giHd. and ^so aft^* 
being wtuitod four « ifcre times, by the 
addition of the other salts in the iM«H)or^ 
tions given. TWs bath is recoromended 
chiefly for gildli« economleally small 
articles of cheap Jewelry, and for givhmt 
a prdUtoinary coating of gold to large 
artldes, whidi are to rec<dve a stronger 
coating. 

Mereary fifiding. 

Pr e pa r ation of the Amals/am . — To 
prepare the amalgam of gdk) for the pur- 
pose of mercury gilding, jwehdl a Quan- 
tity, of fine mr standard goM and put 
in a esmcttile and heated ^ dun redness. 
The requisite proportkm ' Of mercmy, 8 
parts to 1 part of gold, is now added, and 
the mhctuare fa stirred, irith a sli|d>tly 
cotdced Iron rod. the heat being kept up 
OTitU the gold to entirely dissolve tv the 
mercury. Poor the amalgam into a small 
dish about 3 parts filled with water and 
work aborit with the fingers under the 
water to squeese mit as mimh of the ex- 
cess of mercury as possibfa. TO fadlltate 
thjs. the dfah is sU^tly inclined to allow 
the superfluous mercury to flow firran the 
mass, which soon acquires a pasty condi- 
tion capable of receiving the Impresston 
of tito fingers. Afterward sequeece the 
amalgam in a chamois leather bag, by 
wiridi a further quantity of mercury to 
Hberated; the amalgam wbldt remains 
after this final treatment^ndsts of about 
33 parts oi mercury and 117 parts of gold 
in 100 parts. The mercury wlildi to 
pressed throu^i the hag retains a good 
deal of gold, and to employed In prepar- 
ing freilt batches of a m a l g am . It to to 
portant that to merwHy employed would 
be pure. . 

The IfefWiriiii SduHen^To apply die 
om ob rnm a ; sifiutian ot nlErate 0t siarcmry 
to wipioyed, wbtoh to 
ing In a gihm »llt 106 jam of 
in 110 parts of |idi» of ff*» 

baf^ 

' to’ -to 

of 


msum 


amalgam to wread .with ito Made of a 
knUe upon a Mod, 'fiat stone ; UihmtMe. 
after b^hg Wett^ ^Isansd^ scratch- 
IwuWed. is treated in Aha foBowher way : 
Take a wnall s^tch Iwush ef fijtoato of 
mercuiy, tow oym flw amalgam; 
pass the bruW ou^Uy ow-^he surface 
to be ifilded, repeated^ dipping dm brush 
in the mncvrlM solwdom and dinwiito it 
over the amalgam, until toe entire sur- 
face to unlfcHWily and ntlficlwtor coated. 
Then rinse the artide well and dry. The 
next opwwtton to the evapomtiw of the 
mmvury. For this -i^irpoee a diarooal 
fire, resting uprni a cast inm plate, has 
been fi^erally adopted a simple hood of 
sheet iron being toe only means of pro- 
teetkm from toe injurious effects of the 
ntereurtol vapors. When toe amalga- 
mated aitlde to rinsed and dried, It is 
exposed to the gtowhag charcoal, turned 
about and heated by degrees to the proper 
point ; then it to withdrawn from the fire 
by means of hmg pinems or tongs. The 
article to then takw in toe left hand, 
which should be protected with a leather 
glove, turned over the fire in every direc- 
tion, and while toe mercury to voliOHz- 
Ing toe article should be struck with a 
long-haired brush to equalise the amalgam 
co atin g and toroe it Upon such parts as 
may appear to require Mt When the 
mercurv has become entirely volaUHsed 
toe gilding has a dull, greenlW yellow 
color. If any Dare places are apparent 
they are touched up with amalgam and 
the article again submitted to toe fire, 
care bd^ taken to expel toe mercury 
gradually. The article to then well 
scrxtchbcuahcd ; when it to of a pale, 
grewito odor, beat It again to expri any 
remaining mercury, whw it acquires the 
oraifato ycll^ cl fine . gold. If required 
to be bright It is burniihed . in toe ordi- 


Steel. 

Gold leaf , chlothydric add, nitric acW, 
stilMmric ctoer. ^ 

Mix the two adds lir toe proportion of 
one pwt or nitric aetd imd torof 

The 




Siectf(m^(jMurgy an^ Coartn^r 


(Nort^^trlc Ifjckeling) 


(Piattnisdng) 


ImiteHois 4Miiaskee» work may be | 
obUlliiefL' «It ti iollldienr to apply a var^ 
nl* 4!f to toe- parts before they are i 
covwped by toe flldtog. ! 

isBcmjm 

NldMlitMT may be performed on all 
met^ ooUt, W meaiu of nfckelene by 
toe ^kfletreaa^tproeeM, recently introduced 
in Frantoi mid ihy dmired thielcness de* 
poaUmt It is said to be inwe solid than 
ntcai;^;-*.- : . 

F^lpt BadL 't^n toe objects and take 
5 ot American potash per 25 itters 
of water. If toe places an oulte rusted, 
uke 4 litat of chlorbydrtc acid per 1 
\lttt of water. The bath ts employed 
cold. 

Seoonil Battt~>Put 260 grammes of sul- 
phate of copper In 26 liters of anter. 
After dissmi^Oii add a few drops of sul- 
phuric add, dft^ tty drop, stirring the 
Ikpdd with a wooden stick until it be- 
comes as dear as spring water. . 

Take out toe pieces tom clnned and 
pkne tlmn to atoat la called the copper 
batoi atta^ng to ttsmi leaves of atnc; 
they will assuine a red ttot Then pass 
them Into toe. nickeling bath,, which Is 
liras omnpoaed: 

Graahs bf tartar, 20 grams; sal am- 
montoe, In pdwdor, 10 ^ms; kitchen 
salt, 9 grains; oigrtolOThsi^te of tin, 20 
gnuns ; salphati of nldtel, singte, 30 
grama; autphate of nickel, double, 60 
grwna. 

Remove the pleeea from toe bath in a 
few minutes and rub them with fine sand 
on a midst rag. firUUahey will tous be 
obtalzMd. To Improve the appearance, 
ap^ a braw wire Inrush. 

BrilUancgr mar be also imparted by 
means of a Mioa of buff glued on a 
wooden whaii knd smeared With RngUto 
red stuff. nUs wUl give a glased aiq^er- 
anee. 


the deposit be made upon the first eod^ 
the platinum will have a dead appeuasoa. 
Platinizing in this way costs. It is said, 
about one-tenth toe price of nickel plm^ 
Ing. 

Copper. ^ 1 • 

The appearance of plaUnum teay* be 
given to copper 1^ Immersion In' a bath 
composed of 1% pt hydroehlcxic add, 

7 VI <». arsenic acid, and 1V4 oz. acetate 
of copp^. The article must he deaned 
befinre immersion, and left in toe bath tlft 
it has the color <rf platinum. 

SUvmr. 

Place some platinum in a small ipian- 
tUy. of aqua regia or nitromurlatlc acid, 
and keep It In a warm place a few days ; 
it will dissolve. As soon as It has dis- 
solved, evaporate the liquid at a gentie 
h^t until it is as thick as honey, so as 
to get rid of the excess of the nitric and 
muriatic acids. Add a little water, and 
it is ready for use. A dozen drops pf this 
solution go«' a long way in platfnlzfr^ 
silver. The operation Is performed th a 
small glass or beaker, covered wltJi a 
watchglass to keep in toe fumes, and 
plated in a little sand in a saucer, to 
equalize the heat 

siiater 

Silver te iised to a great extent In plac- 
ing other metals, to which it. Imparts not, 
only Its toe color, but also great resl^ 
ance to outward influences. _ 

There are a number of methods <w 
silverplating, which may be dtetfn- 
guLdied: 1. Cold plattog by fuhtetog. 
2. Wet plating by means of boUIn® ip. 
Mechanical plating by pressing or tolling- 
4. Flre-8Uv«to«, 6. Contact plato^ 
e. Blectroidatiflg. = The latter method 
is toe one which at present is almwrt «- 

dualvely empk^ed. 


, PLATINUM 

1 tola new s«neeas, toe sMtamc d>je<^ 
MtyiNd wlto m mhfflwe nj'.borme of 
*, dt eoi^* ^ ^ ^ 

BOi mto iitoBdtted to e Mim^bnre 
m Tada depMtt. upon 

^eOODkh-eoit la hdd 
kpibrid* of 

<» 



CMt Iron* To Sflvdr. _ 

1.— TO aiWer east hfon, 16 gr. ntow 
oi fdl\«r are dissolved to 25b 
and 30 ff*. cyanide of potassium ato 
added ; when toe aohitkm Is oom^etft ^ 
liquid is jEwUred. into 700 
in 15 gr, ownmoh salt have 
ly dlssolveid. . The cast iw» 

te Slvered W «!*» aoUi^^iotWj^ 
having be^ waH i^P**®*^ 

toe allwring: ^ 

. 3k A. 

of iitto ia ^ j 

ftfat pbbicM *0 a 


imy 









4iroehleric 9 ^ <wliente4t 
H yMteODvr nitrattsr’^d 

iiected tb« ^Ms 

satet^ #w f^Usuu^ Msrvit^ ns 

th« otbfiT iK>l9. It 1 b mpidly covered n^Ui 
a lajer of quicksil^ca', nHen It 1 b removed, 
wailed, ai3d traim^n^ to a sllv^^ lAdh 
«ftd' ^Uvered. Imatto® 

<SW*^ FUh,> ttaA |8 4rtv«i offl, 

and tl^ stttw ApUy &Ke<F6a1^e'lraii,j‘‘ To 
«aive iltvear. ^ Bi^re ete bs’first covwed 
wltb k> U^r«r ofitln. Ooe paH of exmm of 
Urtilr dardteaOltM in 8 -parts of boSte# 
water, and I or xqore tls; anodeB are 
JoiJ^ with the carbon pole of a Bunsen 
element ihe xlnc pole commiutetes 
'With Ot weU:: elected r piece of copper, 
and the hattery ie made to act tlH toomPi 
i deported on the eopp^* wtKn 
thk is takmr o«t and the ]eoilware>^'PUt 
hr Ha ihaca ^he wine #ua ^ynered wfth 
tin ehemteidhr pi^ and silvered, is said 
lo be iWHb cheaper th^vahy other att- 

vered'^SMUalsFr^^ ^ -:’s *■ - 

, lfi«.7^sa.; ^ts iead and I oa. whlta 
thbarge, wfib llnaeeOMdt vardah. Mly 
this mass with m ^ 4»ndsii. 

BesDTeriBK. 

The fidlowing ^ ,a; liquid oddeh will 
diaaotve jdlver attecUng copper, 

hbib, inrw; ^0 as to rtmoye 

ihh 

war^ etc. It Is a hdactwe of 1 of 
nitric acid with 6 pkite^sulphnric, 
in a water Ihth > W F., at trtileh 
tee^^tuie. tt p^tes'.ti^t > . 

or MIlDe* «Bv«r, - 

tttt eii^EraTtid imetsi’ surfeeea^W^ a hla^ 

The donl^ti^ i|^ 
lows: Put Into the 

per, 40 pm^ ; < 80 

, <a)W4mni e |jp ^ m^sewfaeidy 
thu^^hliMd to addsd^to 



met^ TlMi.iitolangto.iii(eft nm 
■ the parts hi d^Uefi Wtthottt ccMli^^he 
'^agiavedfaiAhiGes^^^wlUch .difit prsseidi- a 
pleasing oerntrast ftsudeeg^ hh^b tof the 
white silvor surfaces. This proeess is only 
ai^licable to 

: ;r '..'? sr'>.'2r.;;j 'e.'- '>>»''■?•• • ■■ 

■^Wi.hjblngjf „,f -;,,,.v 

;r V €(Hdr' tplatiagf*^ osetolny sBvwt com* 
pounds :'aoe bcotiibt Into icoptocfe with 
other molal% such aa zinc, Ivon^or o^pto. 
they wlH be decomposed, with aepaa^n 
»of:!;metallie i tfhfer ; and - tots Isfths: Oisls 
nm^tbod i.of . plating w oahilsts 
mer^ tn yuhblng on a ohntoosltloa .wUh 
n eurlu fihidi a coating la vo^ tery i$ut- 
ablei wd obty 'suitable for objects- vdilch 
are not to be submitted to any hard wear, 
such- aa the saalnr of thermomeiors and 
barometers. --vr-u' 

1 .* One of the older foiMlas- for cold 
^ttog gives -the following, ndzcure : i ; Sti- 
ver chloride^ 3 parts aalv ^ tMUta ; 
wa^ied cbalk,/2 parts; potatou 0 parts 
This compmnid to oppued to-the.nmtal 
whh a ptoce Of..mQlstened tehther or wUh 
s; ODTlb^ ^ >Dh}enl must prertously -be 
ixui^hitight,.endito to berdasUy poUihed, 
after: :rin5tng,.- - vf>.: .,:,i 

The stiver chloride to obtaiapd by'-dto 
aolvl^ ativ^ tn idCrlc acid and adding to 
dhe solution hydrochlmele l^d,^ ras ko^ as 
ihere is any. noavy.^ white peeciplUde, re- 
sembling fldhes of freih^- p^pttatod 
freeze; Thds ^predpltats to ilitered off, 
washed with water until the water, tried 
wHh ammaato , .to no l^ger- Ookured blue, 
and time dried 4 n n dark pises and ^ 
In toe da^ Silver to de- 

oonqMsed- .1:7 -tight, beqominrpur^ bbd 
finally black ^ .* ' ;m 

v i2>.db even pldttMg;ls produoediby 
sig]iica(tion-^^k<patoe copalgttogfof 1 part 
iptonerr^ nitrate and S potiuelUBK eya- 
ntds This , to to he nibbedr on;: with a 
woolen rag, the object afterward washed, 
and rubbed bright with leather. It to best 
to wear gtovto doing this, as po^ 









(Sltrevlog Rubbing) 


Ilf nibbed qh with the 
gier< wWl . « sUff brueb. 

braee wlU take, 
W. lieautlfcl duU white 

. wipte thoTQugbJy grinding 
hi g ppir^dfiln, out, pf the light: 
Wit^r, 3 to, 8 0*.; chloride of rilver, 7 
col ; ii^tofrium 93^ lO^ ,oz. ; common 
tal^ ammoniac, i% a. 

Or. chloride of >aitver. 3H of 

terim*,, 7, 09u : oommoQ salt, lOH oz. ; 
wator. Keep in a 

Mvered vp»lt away from the light 
4^1y wftt ^ coric or, brush to the 
deiin meUllto (ooP)^) surface and allow 
^ piuito 'to'j^ ‘When rinsed in coW 
water , the sUy^ preaeato * ^ ^* 08 ted 
appeanmce, the ts^htnass of wblcji may 
be increased by a few aerands' Immerrion 
in dilute sulphuric i acid or solution of 
potassium cyanide. The sUve]^ bears 
the action of the wife brUirh and of the 
buraishtnf tool very well, and may also 
be oxidized, ^unild a first aUveri^ not 
be loirnd sulftcient^ duialde after acratch- 
ttfuitting, a second or ihJtil coat may be 
applied. Thla sHTerinn is not so adher- 
bv or white on pure ' otg>per as upon a 
gUt surface, 

For the reflectors of lanterns the paste 
is rubbed upon the reflector with a fite 
linesk pad ; them, with anolfaet’ ragv a thin 
paste of Spanl^ white «- almilar sub- 
stance Is riwead over the reflector and left 
to dry. Ridsblng with a fine riean linm 
rag reetorea the luster and whiteness of 
the silvered sUtftice. 

^Itie paste is somerimes ndxed directly 
witii the vdillihig and l^t to dry, or until 
nteriy ihy, then rubbed down as de 

6.>^ltratei ;ol silver,. 3 parts; salt. 2 
parte ; cresm of bwtar, 14 pacts, Polver' 
tee en d firtpi 

T.-^ror ihln platlafl dissolve in 10 or 
12 drops af watet afid add nitrate of 
sttvjBrt 2 pfifite r cyatods of potesato^ 6 
p»ts. 'Kub W tfaa obtoet 

fl.«M)ne ja$ nllrit^wid te put In a 

llmd^wiuriisirvatenafc over a 

hai^ instantr 

ly^ thrown in 

sM dliHDlv*i^*fi|M»^^ tifis is 

Ma « 

the pasto 

1 «isfiiviiish;vtealh»f. 



(Wet- platiug) 


powder Ig moistened slighter and 
vigorously rubbed on the article to, bc;^ 

10.— ilmdlffttm. 0 / SUvm 01 ^ 

Into a mortar 2 parts of , meremry, 1 cf 
chemically pi^plteted ai^ec ppswfe ' 1 
of tinfoil, and rub until the, 
amalgamated, then mix wlth.fl parti^W 
bone ash, and apply, compound jfrifb 
a moist rag to brass or ooppei;; Itri'Caii 
also be used for bronze, .and ifivM,, . a 
silvery coating, which is mpeh 
more durat^ than many kln^-of 
pilatli^. '■ 

It— Brass.— The first ess^tiid. to 
the metal be chemically de^V^^dO^lis 
best done by the use of dilute nitric.arid 
followed by a wash with dean 
then with dilute aqua ammonia,. d^lW.Jm 
sawdust If the metal be then 'nim^ 
with chloride of silver dissolved ^n. 
and then washed and again Md in saw- 
dust Uie result will be fine. It shd^ 
however, be Immediately . lacqpei^ 
order to preserve the surface, 

12 . — Imitation of Cold SUver 
Rub u^ther equal quantities of meiNniry, 
tin, and bismuth, until amalgamated, 
add one and a half times a# much waipfri 
chalk. This compound, applied to braito, 
gives a silvery coating, lustrous, tmt not 
very durable. 

Wet Plating. 

Cold Method. — There are uptm the 
market various fiuld<s, <»lled ^sfivering 
fluid," ”eau argentine," etc., whtoh 1^ 
part to clean and bright mot^. objOriSt 
simply Unmersed in them, a briUisat but 
very thin silver coating ITie foliowiti^ 
are given for these flul^ : ^r rt, 

!.•— Silver carbonate, .1 part; 
hyposulphite, 10. parts; water,. ib-tMa^tlu 
The silver carbonate is obtained /by 
pouring a soda solution , j into- a 
fd sUver nitrate, the yeault||ig 
to be washed and .driied Or 
be dried,, but simply, ft> flW 

vessel with the ciystals of .sodium 
sutoblte, vdiere water to pomegd uv^pt 

and the sohittoii hasteatid:;% ' 

stirring. The fipld. le ; ij 
from tha. uiidlsstA)^ fostowa 
carbimato, .l!he objects Imn 
are to be ipitoM with a 

4,^E!tosoiyt> 1 pfc cryriito 
trete 

tite water J-qg^^peteiplb^ 
toe- wbote- 

to^ibsoomas' -il' ' 

mm 

White mr fine wbiltiiiji; 
bottte<f,Wit& tog 



^my, 





(W)H 


TOSS, Tltt tflTW coatta^ iwit as t€^! 
dous to ankHe as ^on deOtro^rtieaV 
ly dei^osit^ Tbis Is very pojtemous;, and 

jdiottld t>e Handed areat eautl0ii-><4f 

at alL 

3.>--Boatt«et's Ptattloy ^lutd tar ftrass, 
Copp^, Ml* afid Stefi-r-SttVor hyposul- 
p1)lto» 2 pa^ ; ainnusOSicmi '<^U>rMe, 1 
part; water, 20 iOurts. 

Tfa« siOhrer hypOsidplUte Is Obtatoed 
dissolving i^er nitrate In. miter, addltKK 
^t^^nwtito tmiii die result&g precipitate 
again dlMves, tlien adding a coOo^ 
tiated soiutbm of sodium byposull’^^ 
and idao ai^ol. I^lie hypeeulpbite 

wM^ Win be predpitiited is to ISO WoB 
waited and dried the fluid must ^ 
wa 3 ^ he ftresMy piepared, the cdM 
hypMMte, whJdi can b^ preserved ^ 
awm deiaimposes in eolu^n. Iron and 
can be plated with; this fluid m- 
rectly, wlthom previous c<^perplating, 
and one advantage wWch It possesses is 
that it Is <lr^ from the i^lsonous potas* 
sinin cyan^ 5 ' 

l-^Brass.— Stiver nitra^ 2» grams 
(29 parts) ; iKitasslum cyOnidO, 
grams (120 ports) ; wadfed chalk, M 
grams (so pM) > water^ 1 L ( 1.000 

^'^ol^kayser's Plating i'hdd (Argen- 
tine).— Silver nitrate, d5 parts r sodit^ 
hypoeuiphlte, 10 parts; ammonium 
ride, 6 parts; wadied rtiall^ 10 
water. 100 ps^ « , . 

d^Ktorth^s plating FWid— iMlvegr nt 
trate, 2 parts ; amtomildm <hIortde, 1 
part; Sddtcun hyposulphite, -4 parts; 
vartM lAkOl)^ 4 parts; watv, 40 parts. 
TWs fluid is sidtat ^ for ooppar, brass, 
tiwnse, or Cterioito sllvar. ** _ 

! 7.<^^flcitirtits ArgettOoe Water.— mlyw 

nitrate. 11 parto ; potaaattim 

parts: maer, it» parts; waihed 

II parts. F» use, 1 p«i el ^ eompet^ 

{it&i shottid be kept In a 

eiiaa tfleebtacie) is to. ha mtfled with '2 

olaittil; leW! 

With 1 wv***f(w- or rag Wrt it, rtneo, 


belU,« wlOi wte«f^«(imp<p^' u 

simUar to^ tho^' eihptoyed fn 

ib|r. If , fttr hmance. the ohlBtets tsi ^ 

sUVeTed ir^ ptfl hito a oompomi^.ct^i^ 
ing of 6 parts of tartar, 6 dl' Satt,. ahd 1 
of stiver ^idrldd there wti! be bbtalhed. 
Bf^ fifteen iw^'tOreirty fttlndtetf^^ 
beautiful add duralfle SliVer :,platnig. 
Which, howcvat; is noTvery hiStt'^. 
a biHUatit histeir; is^'desired the' objet^ 
may be heated, dn coming hresh lha plat- 
ing fluid, hi a sohitkm omiidstlNr ^ 3 
pe^ of sodiuin htyposulphite hi ^ of 
water, and 1 of sugar of lead in Id dt 
tmter. Bladt lead sulphide WfUi be m 
dpl^ted, and af^ ten or flfte^ 'mbtuM 
IvmtM the objerts will t^re a bil^t cast- 
ing of sUVeTw- Ibe toting tempmw^ 

Should be ^ ^ 

"PIN 

l^paratioB far Dlaidag. 

To prepare tin fmr tin n i ng bress. cc^wper 
and iron— M^t the metid in a crucible 
whkh has piWTkHisiT b^ slightly 

warmed ; .imfl at- the moment the matal 
to set, and When It is. very Iwrlttle,, 
pound It up rapidly, mid sift when cidd 
to remove any large particles. 

^mcesaes, ■ c 

V&cbepa the<>bast and dieapest substi- 
tute foi« Stiver as a white coating for 
taMeware, cuUnary vessel^ and the to- 
tmmerable articles of manuiacture re- 
<iuirlng sneh A- comhift Is pfure tin. It 
does not compare favowrabtyWIth silver In 
point of hsjpdMs or wearing <|uaUtlfia, but 
h costs very mueh less flian stiver.? Is 
readily aimlfed, and easily kepi dean and 
tni^t .f 

There aiw sevei^ meOiads in use by 

wltidt ^smafi articles. wM ale;, ^ hxm, 
copper, brass, sine and compodtiMv 
tin plated. These ata^ : li ilfty aontact 
witk malted* (hL 2. By tin Snudgato. 3. 
By iiflM By bsttssy^ 

m la Hmt'iy'wlM all dlset^acMsm 
mopariy; £le#^ahsai flw 












Mteciromeiatiurgy and Metal 6oatkg 


(Tinning) 


(Tinning) 


The greater part of the tin is then 
tlwown out, and the surface rubbed over- 
with a^u^ (rf tow to equaUze the coat> 
^ operaUon is repeated, if neces* 
sary. The vessels usually tinned in this 
manner ^ of copper and brass, but with 
a Uttle care In cleansing and manipulat- 
ing, iron can also be satisfactorily tinned 
In this manner. The vessels must be hot 
enough to keep the tin contained in them 
fused. 


2 . — Amalgam Proceas . — ^Thc amaiga-m 
process is not used so much as It was 
formerly, tt consists in applying to the 
clean and dry metallic surface a film of a 
pasty amalgam of tin with mercury, and 
then exposing the surface to heat, which 
volatilizes the latter, leaving the tin ad- 
hering to the metal 

3. -~/m7nersion Process.— The immer- 
sion process is best adapted to coating 
articles of brass or copper. When im- 
mersed in a hot solution of tin properly 
prepared the metal is precipitated upon 
their surfaces. One of the best solutions 
for this purpose is the following: Am- 
monia alum, 17% oz. ; boiling water, 12% 
oz. ; protochloride of tin, 1 oa. The arti- 
cles to be tinned, first throughly cleansed, 
are put into the hot solution until proper- 
ly whitened. ■* 

4. — A better coating can fle obtained by 
using the following bath, and placing the 
pieces In contact with a strip of clean 
zinc, also Immersed : Bltartrate of po- 
tassium, 14 oa. ; water (soft), 24 oz. ; 
protochloride of tin, 1 oz, It should be 
boiled for a few minutes before using. 


Brass. 

Small articles of brass like books and 
eyes may be covert with a thin coating 
of tin by any of the following methods : 

1.^ — a saturated solution of cream 
of tartar in boiling water ; place the arti- 
cles to be coated between sheets of tin, 
Immerse in -the liquid, and boil until a 
sufikdent deposit has been obtained. The 
brass shoifid be. frekdy cteansed by Im- 
mersion in dilate add and subsequent 
washing or cumarwlse, just before being 
submitted' W tinning oiieratlon. The 

Articles slisr Jb#ng coatM are washed in 
wahn* and biwtened by being shaken 

with 

peroidite of tin with a strong, 
A^Biepdi egnstl^ pdtash solutlonr until the 
l^nid If littmim tin, and immm>ie 
the to sblutkm. 

y« 0 <tounends toe following 
thedipa j a soluaon of chlorite 

Ox tin toJor^maki; 6 parts : pyro^bsphata 
of sodi«iin, B0 pnts : distilled water, 3,000 


parts. Place the articles on perforated zinc 
trays, Immerse in the solution, and boU^ 
stirring the contents occasionally to 
change the points of contact The ztoc 
trays are to be scraped clean aft«* each 
operation to Insure perfect contact in the 
next. 

Castings. 

— Cleanse the castings by pick- 
ing in tolute sulphuric acid Cl to 20 
of water) and scouring with sand if nec- 
essary. Then boil them in oonbmttrated 
aqumus solution of stannate of soda, with 
a quantity of granulated tin. To copper 
iron castings, clean the iron as above and 
tumble It for a few minutes in sawdust 
'moistened with a solution of copper in 
two gallons of water made slight^ add 
with sulphuric acid. Wash Immediately 
in hot water. 

2. — To tin small castings, clean and 
boil them with scraps of block tin in a 
solution of cream of tartar. 

Ctold Process.--Take equal parts of 
quicksilver and block tin and melt them 
together. Mix also equal parts of muri- 
atic acid and water. Apply the amalgam 
with a clean, rag steeped in the add mix- 
ture. 

Copper, Betluning. 

1. — Make the oipper chemically dean 
by washing with a saturated solution of 
zinc in muriatic acid, the add to be weak- 
ened with water to half strength after the 
dissolving of the zinc. Heat the coppm* 
vessel and pour in a small quantity 
metal, of tin, 1 part, lead 1 part, and 
shake or tip the vessel unto toe tinning 
runs over the parts. Or, wipe the mdted 
tin over the bare places with a cotton can- 
vas pad. 

2. — ^The best way to tin old copper 
utensils Is to thoroughly dean them 
sand and oxalic add, and tin with a la^ 
copper soldering Ircm, ustog dilorite of 
Zinc and sal ammoniac (aoltering fluid) 
for flowing the tin. It can also be done 
by heating toe vessel and flushing m^ed 
tin over the surface, first sqE^kling it 
with powdered rosin. You may succ^ 

In this after a few trials. ^ 

CrystaBlne Appecunmoe. 

The foUowl^ is the mdst approved 
method of produdng this dfect : The 
plate ir<m to be tinned is dipped into a 
On bath, composed 200 pai^ of pure . " 
tin, 3 parts of wpper, am! 1 part: ^ ^ 
arsenic. Thus Untied^ the sheet irtto- ^ 
toen submitted to toe seven foltowing t^^ 
eratotts: v- 




iL,~tBd&er«fnfir lit lyfe erf eaulttc po- 
ta^ sdrid washing. 

h. — titimerahig in dilttted atiua i%0a. 
and washing. 

<x — Iminaraing in lye erf touatic potassa, 
aiMi waidiing. 

d. — Qulcdtly pasting through nitric acld« 
and waidting. 

e. — Immersing in a lye of cauatic po* 
tasn* and wm^g. 

t— Imm^ning in aqua regia, and wash- 
ing. 

g. — Imneersing In a lye of caustic po> 
tasaa, and wadrfng. 

The coot of oxide must be entirely re> 
moved at each washing, and the last 
wadiing Should be in hot water. The 
vamlirfi recowmoRded is «^1 In spMt. 

TtiilBl' 

A recommended process of tltming Iron 
theks Is to triturate chlori^ trf zinc vdth 
a large quantity of (rfl and beat it in an 
oscillating vesari. As soon as this has 
readied the innper tonperature, throw in 
the tadcs and the neoessaty quantity of 
metallic tiii> and after a few seconds (Up 
diem out with wire gauze ^nd cast them 
in water. 

1. — solution is first made by dissolv- 
ing with the aid of heat, in an enameled 
pan, protochloride of tin (fu^), 2% 
grams ; anitnimia alum, 76 grams ; wa- 
Cn-, 6 i The chloride of tin is readi- 
ly made dtssolving grain tin in hydro- 
chlOTic add, widi the aid of heat, care 
being taken to have an excess of metal In 
the dissolving fiask. When the Imblrfes of 
hychvgen gas which are evolved o^we to 
he given dl, .the actSem Is complete. If 
the sdution be* evaporated at a gentle beat 
imtil a p^ide forms on dm ff^a<w, and 
the vesi^ then* set aside to cool, needle- 


quantities of the fused ditoride (rf: tin me 
added from dme to Ume. r 

Zinc. ^ f 

1. — It Is quite an easy mattef to tin 

zinc, as tin adimres wall to this matal The 
articles are "first pickled clean and bright 
with sulphuric (rf hydrochloric a(d4 then 
dipped In melted tin, coveted with^ a layer 
of grease. ‘ " > 

2. — Sheets of zinc are tinned l&e sheet 
iron, by English method, which is to 
dip the sheet, pickled and heated top) a 
tin bath, with a cover of talkw, and 
then into very hot tnelted tallow alone, 
in order that It may cool slowly and even- 
ly. 

3 — Large shaets of zinc nu^ be tinned 
by laying them upon an Iron plate, heated 
from underneath, strewing them over with 
powdered colophony or pourtog on melted 
tallow, and dien rubbing In melted tin 
with tow, as before dis^faed. 

4. — Heavy zinc plate may be given a 

durable plating to the same way that lead 
is plated, except that the zinc plate is not 
usually cast upon the same table where 
the tinning Is deme, but is cast, and rolled 
once or twice* then told upon this table 
and warmed Good tinned sheet zinc Is 
excellently weU adapted 0 making the 
most durable sooflng, gutters, water pipes, 
etc., and deserves more extensive use than 
it has yet had. . 

5. — Ztoc artlclea can be very simply and 
easily tinned as follows : Prepare a mix- 
ture of 2 parts of tin chloride, 2 of puri- 
fied tartar, 4 of water at 7fi» C (167° 
F.), and enough of the finest sand to make 
a pulpy mass. Apply ttos with a sponge 
or to the article The tin coating 
win at first be duU gray, but rubbing wito 
(fiay and sand will bring out a fine t^n 


like txystoto are (rfrfatoed, wfakto may be 
aaiparaM toem the mother Uqueo: by tito 
tor^tbe evaporattog dhto over a second 
vesa^ oi the. same ktod.> When ail Che 
UqiKHr hm tiMTOu^ily dxidiied, it should 
to He tom be ag^ evs^torat^ a 

fresh crop <ti erystato will be obcatoad. 
The aho^ before welgbtog, be 

gantbr dried ow e sand beato When Ibe 
■olutidn of tin and atom law bam 
to n ta^ tba toon arttoMa* after betog 
weU deemed and itad W wacek» 4^ 
^Ihiimanmd to they 


6.--l{ake a bath diitlUed water. 1 
gnt; pyrcqpbogpbaie <rf aoda, 3^ oz.; 
fused protochlprida of tin, H osl A thin 
coat of tin can'be obtatoed simply Up- 
ping the zinc to the bath, and one of any 
thldcnew V the ^ of the batcuy. 

ZEHC 

tnstrudlona for (tolvantotog 
given to the Sddittlto A m er tean 

Hoa. Ig46, 1346^ Xm, 17D6, :^7ai. 








MUcifomeiaihirgy a7\d Meiol Coating 


(Galvanizing) 


gal., hot my quiaiy and dip in the 
zinc baUi. 

2. — To ghlvanize sheet'iron work, dip 
In a bath of muriatic acid 1 part water 4 
parts; leave the work in long enough to 
break up Ihe scale ; clean with bru^^ or 
seraph so that the surfaces shau be free 
from scale or dirt Then dip in a fre^ 
bath of muriatic add and water, 1 to 
4, with about 1 to. sal ammoniac to the 

of solution. Tli«i dry quickly and 
thoroufldily in a hot oven or on hot plates 
of Iron and dip In the zinc bath. Never 
dip If any moisture remains among laps 
or rivets, for an explosion will ensue. 
Heat the zinc so that It will have a clear 
shining surface. Sprinkle a little pow- 
dered sal ammoniac upon the surface to 
clear It Skim away the dross. 

3, — Clean all scale, rust and dirt or oil 
from the surface, and If oily, by boiling 
in caustic soda; and then, remove scale 
and rust ty* a bath of hydrochloric acfd 
and water. If necessary a little scrub- 
bing with a metallic brush, and then 
thoroughly rinse In hot water and dry 
quickly. After drying immerse in a ba^ 
of melted zinc, at the same tlpia sprinkle 
a little powdered sal ammoniac upon the 
surface of the melted zinc to clear It. 
Judgment Is Nqulred as to length of time 
for the inunenakm and temperature of the 
melt^ zinc. Very small work Immersed 
but a few keconds. 

Cryataig . — Clean It perfectly with a 
solution of chloride of zinc, and you will 
And tiiat the coating Is already crystal- 
line. Or use a wash of dilute nitric acid, 
1 part of add to 1 part of water, and 
wa^ in a stream of clean water. 

Iron. 

JSiectroIpMc Jfethod — Perfectly bright 
Iron, dipped in a solution of zinc vltrtol, 
and expMed to a strong electrical current, 
becomes quickly coated over with pure 


(Galvanizing) 


zinc. The coating, however, Is dull; to 
give the usual luster qi zinc, the sheets 
are quickly heated to the welting point 
of zinc, cooled, and passed between ranooth 
rollers. 

SvmM Objects.— -T o galvanize atnall 
Iron articles, such as chaii^ rings, hoolos 
and nails, Uiereby w^otectlng them from 
rust, tl»y are first put into a vessel con- 
taining dilute sulphuric acid. In order to 
pickle them In^ht, then dried, tmd p^ 
Into the melted zinc. The usual method Is 
to lay the articles into a net or basket 
of strong wire, and to iimneiw this In 
the melted metal, shaking It around to 
make sure that all the pieces come in 
contact with the zinc. Aftr remaining 
two or three minutes in the zinc bath, 
they are removed and thrown Into a Uttle 
flame-oven, covered with powdered cmI 
and brought to a red heat. The excess 
of zinc is hereby melted off, and collects 
in the low^t parts of the bottom of the 
oven. The articles are then drawn with 
rakes into the higher portions of the oven, 
moved around until the zinc coating hal 
hardened, and the adhering coal powdm- is 
then rubbed off. 

The zinc coatings on small articles are 
more durable if the objects are first lightiy 
I copperplated before galvanizing. The 
I simplest way of doing this is to put them, 
i after pickling. Into a trough and pour 
I over them a solution of one part of blue 
i vitriol to ten of water ; after ,^ving re- 
j mained a few moments in contact with 
: the fluid, they are removed, rinsed and 
i thrown into the zinc bath. The thickness 
j of the zinc coating varies accordli^ to 
the time during which the objects are left 
1 in contact with the fluid zinc; experi- 
‘ ments have shown that In the case of 
} galvauized sheet Iron, the thickness of the 
i layer varies from 0.006 to 0.043 
i meter, which corresponds to 45^300 
! gram of zinc per square meter of surface. 



CHAPTER XI 


GLASS 


Bending Glnss Tvlicv, 

1. — Place the part where the curve is 
required in the flame of a spirit lamp or 
in an ordinary gas flame (the whole of 
the surface must be equally heated) ; 
when the glass begins to soften, a gen- 
tle pressure by the hands will give the 
necessary bend. 

2 . — Fill them with sand ; this Is neces- 
sary In three cases: when the tube Is 
very wide, when the glass is thin, and 
when the curve Is to he of a very tong 
radius ; in the latter case, the tube, filled 
with sand, is best heated over a large fur- 
nace with burning charcoal. 

Blowing Glass. 

The technique of glass blowing Is so 
comprehensive that It cannot be described 
in sufficient detail in a hook of formulas. 
There are, Mbwever, two e.xcellent little 
books on the subject whl^ are profusely 
Illustrated, and which are very inexpen- 
sive. To them the reader is referred 

Breaking. (See also Cutting.) 

1. — Easy method of breaking glass to 
any required form. Make a small notch, 
by means of a file, on the edge of a piece 
of glass, then make the end of a tobacco 
pipe, or a rod of Iron of about the same 
size, red hot In the fire; apply the hot 
iron to the notch, and draw It slowly 
along the surface of the fi^ass In any di- 
rection you please ; a crack will be made 
in the glas% and vdll follow the direc- 
tion of itlu 

2. — Round glass bottles and flasks may 
be cut in li^dle by wrapping around 
them a. wmnted thread dlp^ in spirits 
of tuppettUiw, and setting it on fire when 
fastened tm thq glass. 

In breaking a glass tube— e g., a 
combustion tuba^ small acratch is. made 
with a iRp at the required place. At 
each ild# the soraM and about 1 to 2 
awajr fhom it a small roB.i^. ^et 
paper'ls laid around tiie ^be. 
fnk Witt' biMween is then heated 
alt uMhd ever * Bunsen burner, or, bet- 
tar 0^’ a small blowpipe ^tdne, 


A clean and even fracture is thus ob-' 
tabled, exactly between the two 
without dropi^g water on the hot glass. 
The rolls are made by cutting two stiips 
of filter paper sufSqientiy large to form 
rolls 1 to 2 mm. high and 2 to 4 cm. 
wide. The strips are folded onoe, len^h- 
way, laid on the table, moistened flat- 
tened out, and then wrapped on to the 
tube, so that the fold lies nearest tiie file 
scratch, and fold lies accurate upon fold 
in the successive layers. The thidmess 
of the rolls, and their distance apart, hasy 
of course, to be varied accordb^ to the 
diameter of the tubes. Equally good 
results are obtained with the thinnest test 
tubes, the thickest combustion tubes, 
beakers, flasks and glass bell jars. In 
those cases, where the sides are slanting* 
as, for instance, with funnels, an obvi- 
ous alteration in the construction of the 
paper rolls need only he carried out. A 
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XCutUng Glass) 


c^peeiali cutter tor glass tubes Is sold by 
driers bi dH^uical apparatus, and is ih 
histrated berewith. 

Colwlsg. 

/luwideseent Light Gtobea. — (See 
HOUSSHOU) FCmMULASortfae IKDEX.). 
Catting Casss. (See also Bendtii^ 
BreaUng. BHUing Ai^ BoriiME>. 

Board for CvtHng Glow.-^The «xoiii< 
panylng drawing shows a lMttne>made 
^ss board that to used tor Joeasuring 
aAd cutUag Iflass. The board. 'Vrtikh 
ateasures 30 k OO (cl, is fit^ with grooves 
numbig along both ^des. ftBl lei^, that 
wm Ju^ » 0 oo«iu»oda«a a doth tape ineas> 
use (sudi as tailors use), leaving the 
measure perfectly !evd wtth tli« tap at 
the board. i*be board Is fastened to the 
counter or base dielf with hiiiges, so that 
it esm be let down whoi dot tn use. U 
has two legs tm the outsidg «r front that 
are attadied with hinges ^to permit of 
them being dobblad udder the table 
i^en not in lot. In entuig glass, lay a 
rtfle across the latde, and see that the 
numbos oorreqxHid to the^slse you wish 
to cut the glass on boGg sides of the 
board. . Fig. 1 represents the board ready 
fdr cue. Fig. 2 shorn thi legs doulded 



0^ Cu^ji^tble 

up under the board, acid ||lg. 3 Shows the 
board wlmn not In fsft hanging down. 
The board can te^gsedg^ hdde or wrak- 
tog counter fo^uthai^iMvfMiws. 

ct^fdggl well a fine 
diainoiid, stunw be us^/lmd consldm^ 
dble aldO is mulrv^iirlto us^ The 
dfo add IQhel ledM also efS- 

coniwlpi^ the cridt 

amebits 

, to:' Woe vpfM 

estor-' Thg 
f6» ^isMrt imflv u 


transformed by means of diffident gUm 
tragaqanth and water into a dough or 
paste,' out ot which small cyUndeni of the 
slse of a pendl are made by robing be- 
tween two small pieces of board Such 
a cylinder cd apimiglmhlQ, ignited at one 
end, glows slowly. Such sprengko^ may 
be bought at stores for chemical abd phys- 
ical necessities. Now as for the use of 
the sprenghohle, it is as follows; ]fut a 
drop of water on the spot where the cradE 
is to begin. Make a diort Indsfon with 
a three-edged file the ^ter away. 

Touch the incision with the glowing 
“sprengkohle ” blowing on It If required. 
After a few seconds toe glass w|li crack 
f<»r a length ttf ^ to 1 to. Xi now you 
move the sprengkohle 8low% the crack 
follows It where^ you idesse. 

3. — Holes, Large, To Cut^-Bore a hole 
In the centtf by means of a hard steel 
drill moistened with turpentine; cut toe 
drde with a good glazier's diamond, guid- 
ed by a small piece of copper wire cen- 
tered in toe hole just bored, and by means 
of cuts radiatirg from toe center to toe 
circumference tovlde toe circle into nu- 
merous small sectors. Then, with a anall 
piece of metal, Up toe glass on the pos- 
terior side gentl^, following each cut 
throu^out its extent When this has 
been properly done fasten S piece of putty 
over toe area of toe circle on toe cut side 
of toe glass, and, while holding toe putty, 
tap toe glass on the other side firmly In 
toe center of toe di^. Too much presfr 
ure on the diamond will cause it to 
scratch, without cutting the glass. 

Carbon PotnU far SgUtUng G(aM.-->l. 
—Gum araUc. 10 dr. ; water. 3 oz. ; Wag- 
acanth, powdered, 4 dr. ; hot water, 8 
Qz. ; stevax, 2^ tor,.; bensoln, 2 dr, ; alco- 
hol, 910, g ; powdered charcoal, 3 to 
3H oz. Diwlve toe gum arable In the 
cold water and vaSx It with toe paste 
made l^om the tragacanth and hot water. 
To toe mucilage add toe rpslna, disadved 
in toe alcetoo!, and enough finely i^dered 
charcoal to form a mass to be rolled Into 
cybnders pf atotatfie lengto, and about 
4.10 of. an.to, to ; dianiefer. White roU- 
tof the ftiitok wardered ch»in^,^^te ein: 
ployed to ^srettebt adbiteteln. Wm 

toe pitoelte bro for use, 
jicf icri<awiw-nt 
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(Drilling and Boring) 


atidve l Gum tragacanth, 1 dr. ; hot wa- 
10 dr> ; acetate' of lead, 3 ; finely 

powdered charcoal, 6 dr. Proceed aa foi> 
nMKP^, . 

8, — Stftdca of willow or poplar, or any 
wood about the thickness of a 
flngttr, are thcaroughly dried, and Immersed 
for ateut *7 days In a concentrated solu* 
tioa M sugar of lead. When dry they 
are ready for use« and bum quite readily 
ai^ evenly. 

Gracfcing Coot for Cutting Glass . — 
Powdered chanaial, 90 parts ; niter, 2 
parts; benzoin, 1 part; powdered trag- 
aoanth, Z parts. Mix in fine powder, 
mass with water, roll Into pencils, and 
dry. Let one of these, when ignited pass 
slowly over the glass, and cause a drop 
of water to Call in the hot parts, when 
It cracks, the crack may be led in any 
desired direction by me^ of the turning 
pencil. 

Drifling and Boring Glass. 

1. — In the Scientific American these di- 
rections are given : Make a solution of 
1 oz. of camphor, 1% oz. of spirits of tui^ 
pentlnc and 3 dr. of ether. Keep the 
end of the drilling tool wet with this 
fluid. The sharp comer of a freshly 
broken point of a file is one of the b^t 
drilling tdoW for this purpose. 



Boring Glass with a Tube 


drill i %-ln. hole in a glass 
shade, mgke a ^hote M a piec* of wood 
or metaji. id thfe idae that ypd desire to 
drill to fWeh, it with bees- 

wax upon ^ for a guide. A piece 
briuw or tubing, quite thin, is 

sMl^ (NO. ttito water 

" «tt m hoWfl^ a 

^ the' 

9^ 'Wm At a tlihe through the 

wm '#re -an- imm 


3. — Gan be done with a hard drill and 
spirits of turpmtlne--a t^qus and^jUtk 
certain process, and only for small hi^eS; 
A diamond drll.1 is much better and; 
er, if there are many holes to drUL If 
large holes are wanted, from ^ tO. l to.^ 
or larger, prepare a piece of tidn ttibii^; 
of brass or copper, of the i«iuh^ Ilize. 
of hole, of 1 or 8 in. in length, with sih^n 
spindle and grooved pufiey attached, soto^ 
thing after the style of Uie watdhmake^ 
bow drill Fasten upon the plate of glass, 
at the point to be drilled, si 'ring of met^l 
or wood for a guide to k^p the tubul^ 
drill tn its place until the cut is startle 
sufficiently to steady the cutter. Lay .toe 
glass plate horizontally, and work the 
drill perpendicularly with toe bow, usii^ 
one hand to steady the upper end of the 
drill stock. Feed emery (about No, 90) 
and water into the open end of thfe tube 
as fast as required. In a very short time 
you will cut a disk out of the plate. : 

4 —For drilling holes In glass, a cdm^ 
mon steel drill, well made, and well tem- 
pered, the Glassware Review claims to be 
the best tool. The steel should be forged 
at a low temperature, so as to be sure 
not to burn it, and then tempered as 
hard as possible in a bath of salt water 
that has been well boiled. Such a drill 
will go through glass very rapidly if kept 
well moistened with turpentine in wtocdi 
some camphor has been dissolved. Dilute 
sulphuric acid Is equally good. If not bet 
ter. It is stated that at Berlin gla^ cast- 
ings for pump barrels, etc., are drilled, 
planed and bored like iron ones* and to 
the same lathes and machines, by ato^ qf 
sulphuric acid. A little practice with 
these different plans will enaWe the op- 
erator to cut and work glass as easily 
as brass or iron. 


5 —The following directions were con- 
tributed to Design and Work by an op- 
tician : First make a saturated sttoition 
of camphor in spirits of turpetjtta^; toen 
make a spear-shaped drill he size of the 
bole required ; heat toe drill to a White 
heat, and plunge into merCtiry, fthd 1^ 
will then be very hard ; sharpen on an * 
silstone, knock drill in a bradawl lmm^, 
lip the end of drill into the ;abqV^ eoto- 
tion, and work it as If you working 
Lt through wood. It is nb flxittt tJitt 
Irill In a driUstqck, 

EiU one way will not Ki^P Ike dig 

well moletened ;»[lth 

ibaavon / It when blunt, ; A ; file, . 

^totoe will file tod hdle 

ind ..will mt l^nt x;- ■ 





Glass 


in the end of a tin tube, make dPecttve 
for glass. 

BtlAiiig. 

In the CHttaque etching glass it has 
hitherto been thought necessary to use 
certain expensive fluorine salts in the 
preparation of etching soiuticmB. It has 
been discovered by A. Lalner that com- 
paratively cheap etching can be 
In l^ng]er*s Polyteehnisches Journal, 
l^ner gives two recipra which obviate 
the use of the more acpenslve fluorine 
salts. 

1.— -Two solutions are first prepared : 
(a) Consisting of 10 grams of soda in 
20 grams of warm water; (b) conslsUng 
of 10 grams of potassium carbonate in 
20 grams of warm water. SotuUons (a) j 
and (b) are now mixed, and to the mix- 
ture is added 20 grams of concentrated 
hydrofluwrfc add, and afterward a solu- 
tion (c) consisting of 10 gtams of potas- 
sium sulphate In 10 grantt of water Is 
added. 

2l — T hift recipe ocmtalns the following 
ingredients: Water, 4 ad; potassium 
carbonate, 1 13 grams; dilute hydro- 

fiumric add, 0.5 c.c. ; hydrochloric add, 
0.6 C.C; : potassiuin sulphate, 0.5 C-C. This 
mixture Is treated with hy^fluorlc add 
and carbonate potassium until It pro- 
duces the requtared degree of opadty on 
being tried iqum a piece of glass. 

3.— But it appears that there is a still 
simpler process than either of these. It 
was Invented hy Herr Kampmann, of Vi- 
enna. In prepming an opaque etching 
fluid, Kampmann uses a wooden vessel, 
the iron fittings <rf whidi are protected 
from the cwrodve action of the add 
fumen by a layer of aqiluUtous material- 
Tbis vesel Is filled to about one-fifth of 
its contdnu with strong hydrofluoric add, 
whldi is then partially neutralized by 
cautiou^ and gradudly a d d in g some 
er^retals of* soda ; m<Hv s^ is added, and 
the mixture is stirred with a small wood- 
en rod- The pdnt at whidi the neutral- 
^ intfon of the add should cease is indi- 
cated by the mature frothing and becom- 
ing fFf»mden tiy vtodd to adhme to toe afir- 
dng rod. ^ H perh^ hmndfy 
to sey that the edd fumee hlgl^ 
injurtouA and that this process ahoi^ 
he carded od to toe to on^ 

to^sOtow toe vapor to pese rapidly aw^. 
film aatlsfactery proc- 

aii ito^aro^ he to carry on the opera- 
tton to i ihrimgto cuitooard^^ ooa^ 
tants:M utoto wooden vease) now oonllst 
' toe 

l^dfidh^ Pdd this mixture If now 


transferred to a wooddi tul^ and diluted 
.with from 5 to 10 times its volume cd 
water, accoiding to the degree K)f ditu* 
tion that is dedred. It is objeotlonable 
to use this mixture in a too highly con- 
centrated omdition, for toen toe etched 
surface of the glass is Irrqguiar, oarse* 
grained, and apparently atrewn^wito tiny 
crystals ; If, on the other hand, the dilu- 
tion be too extreme, toe etched surfaces 
will be transparent inst^d of opaque^ 
Elthn* of tome two condiUons of the etch- 
ing fluid can easily be remedied; for, if 
it be too strong, water must be adc^ed ; 
and if too weak, a small quanti^ of 
hydrofluoric acid, partially neutralized 
with soda, must be mixed to 
4.— A good recipe for preparing a small 
quantity of this etching fluid is the fol- 
lowing : Commercial hydrofluoric acid, 
240 c.c, : powdered crj^tallized soda, 600 
grams ; water, 100 c.c. These etching flu- 
ids are best used by taking toe following 
precautions: The glass is first thorough- 
ly cleansed from all Impurities, and is 
then provided with a rim of wax com- 
peted of toe following ingredients : Bees 
wax, tallow, colophony and powdered as- 
phalt, kneaded together. The rim pre- 
vents toe acid from spreading over tb<»e 
parts qf the surfare which it Is not de- 
sired to etch. The glass Is now etched 
for a few minutes with an ordinary etch- 
ing solution (H.F,— 1 : 10), which Is then 
i poured off, toe surface being afterward 
washed with water and wiped as dry as 
possible with a piece of sponge. The sur- 
face is now ready for toe opaque etching 
fluid, which is poured on till it forms a 
thick layer. The im^tion is allowed to 
progress for an hour, when toe liquid is 
poured away and toe surface washed with 
water. Water is further allowed to stand 
on the glass untU a thin film of silicate 
is observed to ftmm ; this film is toen 
brushed off, and the surface finally 
cleansed with water, and toe wax re- 
moved. By varying the action of this 
opaque etdUiv fluid or paste, various de 
grees of opact^ may be intKtoced, and if 
toe opadty he great^ than that which Is 
desired, toe suiia^ can be cleared to any 
extmit by using the etdiing solution of 
Iqrtotrfiuodc add. 

5.«-~Faiiey wwto, wHh oyndtaen^ fig- 
ures, and. nuntogranis^ W 

eaifiy and eut ii^.^lass by 

eafidblast process, lines woA figures cn 
Jsrs, eie, niay be .»td^ 

m amariiig the surface of .toe gpss with 
beeswax, torawhig toe |lnet wlto 
pdnh and exiHtoinff toe Itoise 
of hydrufitimio add This add la oh- 





Glass 


<Et<*lng) 




tallied by i^utting powdered fluorspar into 
a tray n^de of sheet lead, and pouring 
sulphuric acid on It, after whldi the tray 
Is warmed. The proportions wlU, 

fflp coune, vary with the pi^rity of the 
materials used, Stiorspar (except when in 
crystals) being ^erally mixcsd with a 
large quantity of otiher 'matter; but this 
point need not hffect the success of the 
operation. Enoujfli acid to make a thin 
paste with the powdered spar will be 
about rlgdit "Wlwre a lead tray is not at 
hand, the powdered spar may be poured 
on .the glass and the add poured on it, 
and left for some time, As a general rule, 
the marks are opaqim, but sometimes th^ 
are transparent In this case, cut them ! 
deeply and flil up with black varnish, if ' 
they are required to be very plain, as in i 
the case of graduated vessels. Liquid 
hydrofluoric acid has been recommended 
for etching, but is not suitable, as it 
leaves the surface on which it acts trans- 
parent. The agent which corrodes the 
glass is a gas which dews not remain in 
the mixture of spar and acid, but passes 
off in the vapor. The following formula 
has been published under the title of 
“Etching Ink” : Ammonium fluoride, 2 
dr. ; barium stilpbate, 2 dr. Reduce to 
a fine powder in a mortar, then transf- 
fer to a lead^dish, and make into a thin 
writing cream with hydrofluoric acid 
(some make use of fuming sulphuric 
acid). Use a piece of lead to sUr the 
mixture. The “ink” may be put up in 
bottles coated with paraffine, which can 
be done heating the bottle, po^lrlng in 
scune melted paraABhe, and letting it flow 
all around. The writing is done with 
a quill, and In about half a minute the 
Ink Is washed off. Extreme caution must 
be observed in handling the acid, since, 
when brought m contact wiUi the skin 
It produces dangerous sores, very diffi- 
cult to heal. The vapor is ateo danger- 
ousfy poisonous when inhaled. 

6. — ^Mlx Ui a lead flask 30 parts of 
amnumium fluendde, 15 parts of distilled 
water ami fl parts of pure sulphifflc acid ; 
warm to 40* '€j-r<but not higher — and 
add, after eoeding, 6 parts of stroi^ hy- 
drofluoric a<^ smd 1 to 2 parts of gum 
aral^ In solution. <3o(te the flask with 
a wen fitthOjk lead stopper. For particu^ 
deUoats: Swings the quantity of 
giuta antbie ^thBuld be increased. ‘ Steel 
pjens or goose quills may be use^ 

flucaride, 38 parts ; potas- 
- g parts : dfstiUed water» 

n Miltolde. 14 * parts ; dlataied 

hydrochloric, 85 


parts. Mix. Dissolve in separata ves- 
sels, and mix the solutions 01 ^ wh«n rie^ 
quh^ for use. Write vdth a dean quid 
pen, being careful not to get too tno^ 
of the liquid on the pen, as ^wre is dab* 
ger of blotting. The writing or etchls^ 
appears In the course of a half hour. 

9. — <;binmcmly used for etchhig jdata 
tumblers; Sodium fluoride, 1 oS; ; gla^ 
dal acetic acid, 10 dr.; water, 25 
Dissolve the sodium fluoride In watw mrd 
add the acetic acid. The arUde ^ to ^ be 
etched is first coated with etching var* 
nish, which Is scratdied off where a pafi- 
tern Is desired, and then immersed : in 
the solution. The fluid is sometimes ap- 
plied by means of a rubber stamp. 

10. — Ammonium fluoride, 10%; barium 
sulphate, 10% ; hydrofluoric udd, fuming, 
enough. Use enough add to decompose 
the ammonltun fluoride. 

11. — Ammonium fluoride, 10% ; barium 
sulphate, 30%; water, enough. Hiis Is 
made into a semidiquld mixtime, and may 
be applied with a common pen. 

12. — Sodium fluoride, 0.72%; potas. 
slum sulphate, 0.14% ; water, 240%. 
Make, and add to the foregoing, another 
solution, consisting of zinc diloride, 

, 0.28% ; hydrochloric acid, 40% ; water, 
40%. At the end of half an hour tte 
design should be sufficiently etched. 


I 



13.— SandbUsting Process.— Ilie pfSfp 
ess here described condsts to oonwl^ 
glass by vtolentiy projeetto^ saod 
Its surface by means irf a** current 
or steam. The aw»aratus »s^ it- 
dmple, «md to shown to aatf 
Well dried aaito, oontateed 
d^icefl'' vest^'va,'’ix‘‘'''tllbwed 





wbose: leogtl^ and ^n feie 

Getcvd at SD «a to r^Oate Ib^ ixf^ 
nod. tube cwv^dAS dw cwr* 
rest of air et^uai teicsBiiaatee^t^ above 
tills spout, ia a noaade oeiHalirii^ a se- 
ries of ftae btdes. Tin saud urged , on 
fay tfae ^ in tbtown ylofamt^ a^dnst tbe 
g^iasB plate, e, or otbor bo^ placed wiifa- 
ing ita ranges and tilusi exmrts a corroding 
action. By varying the ^[uantity of the 
sand the nHume and vetodty of tiie cur- 
rent, as well as the diiunetn' of the jet, 
inore^ or leas rapid dfeets are produced. 
In tiigraving on ^ass,. very little pressure 
ia needed the currrat froin the bdlows 
of an enameler’ft lamp befaig quite suflBr 
dent. In thte way the djvf|^k>ns.<m grad- 
uated tubes,athe labels on bottles, etc., 
can easBy be engraved Id laboratories 
with but little trouble. Tl^ portions of 
the gfaM i^idi are to r«nain clear are 
covered wttii pap^, or an elastic 

^rasrnjj^ these snbstaiuns bppg sufficient- 
ly exempt from Uie corrosl^ action of 
the sand. 

14 . — EtcMng OIcus btf Sf^ng of Glw» 
-r^—Cartaiii su^stancefa atfiere to glass 
idlA such tenad^, that, ud<m being ab- 
rtg^tly separated vitreous sdales are often 
d^ched. This ffacl;, Professtar CaiUetet 
says. In La IVdfnre, he noticed a long 
time wb^ studying a process that 
shoFukl permit the solddlng of glass to 
metaln The method of soldering then 
discovered is employed fesr adapting cocks 
or other metallic Bttii^ to tubes de- 
signed to conduct gases tinder high press- 
ures. In order to solder a piece of metal 
to a glass tube ft suffices to silver the 
latter in order to rendgr ft a conductor 
of etectrtclty, and then to deposit mpon 
the silvered portion a ring of galvanic 
copper, to which any ,metal whatever may 
he soldeiad with ^ The galvanic cop- 
per tims depdsited tenandous^ 

to the deta<ffied, 

Ihikes of glass are renipved at the same 
suicate of ap^a, whUffi is often 
used for unKliig two P»gp«i ^ giam, «- 
hllills tl» s^rpiMnesfaenar^^^ tiie de- 
i^bi g of Old siltCace of flaps objects 
becomes Iwiioitiiriy^^^^ 
oemmoii ghw^lihiglais fil tmjpkfftA. 

Cover a:.pleee of . ordSoanr or flint 

'MtiiMi tluwMieh ' 


When salts, th^ are readily crystisUizablet 
and that exm^.^ efamniw acj4« upon 
Che gfOaikno, d^sohred ip ths latter, 
the, figures etched upon the g^hps^ exhibit 
a crystalline appearance that reeg^' fern 
fronda %pi3pmpltite. of . soda and ct^ 
rate mid .nitmte of potash i^roihup pretty 
n«rly thb saan; idfectK rh. huge-rajunbor 
of mineral suhitancesv.'in attamced fay 
gelatine. What ‘Is called f ^'towgbened*’ 
glass is easily etched, amd :the same is 
the case ^th flporspiu: and’ poBidfied mar- 
ble. ^ ;; : 

Ihis ctihtng glass and* dHT^nt min- 
eral substances by the aCtiOh of gelatine 
may be employed fOr the decoration of 
numerous objects. The process Is as fol- 
lows : Ihssohre some common glue in or- 
dinary water, heated fay a water bath, 
and add 096 its weight of potash alum. 
After the glue has become perfect^ melt- 
ed, bomogen&His, and of the consistency 
of cyrup, apply a layer, while it is still 
hot, to a glims object by means of a brush. 
If the object Is of ground glass, the ac- 
tion of the glue will be still more ener- 
getic. In about half an hour apply a 
second coat. In such a way as to obtain 
a smooth, transparent surface, destitute 
of air bubbles. Now leave the object to 
itself, and after the glue has become so 
hard that it no longer yieldi^to the press- 
ure of the flngemaU: (say In about 24 
hours), but the arti(^ in a warmer i>laoe, 
for example, in the kitchen range, in 
which the tmnperature must not exceed 
105* F. Allow to remain a few hours, 
and when the object is removed the glue 
will detach HseB wltii a noise, and re^ 
move with its ntmiennu J^kes of glass. 
All that the piece thmt recpitrss it to be 
carefully washed and dried. 'Hie designs 
thus obtained are not ahgi^s the same, 
the thlcknesa of the coat, of glue, the 
time of destcoathm^ and ^yapioua other 
conditions, seeming to act in foch a way 
as to mo<^ tlm fonn and number of the 
flakes detached, 

ft Is iadlspeniRlite to maiploy glass ob- 
jeeta of adetpmte in cov^ 

erlng wtsai ia cffiled ^iwialto'* glasa with 
a layer of ghae the mecha^eal action that 
tt^haa to sniratffirt durta« tiia daffieeatlon 
li dD powerfod that it wtil bnwk wnh an 
aacMtina ah» -ihm^terP, .nmrt 

^ IS 





(EtcJUng by Gbl]H>lng) 


ejBB Is to have the s^ass whh^ Is to be 
onienaentett gnmnd either by means of 
the sai^bM or by thp galore troublesome 



■A. Glass Vessel Etched the Action of 
Glue and Alum 


(EtchUig by Cblppia^) 


use. In practice, it makes eonsiderable 
difference wWch kind of glue Is us^ 
repeated ex^rtments it has been 
that Irish ^lue is the best fOr the 
pose. A wide brush is dipped In 
glue and apphed to the glass. Ihie eoaV 
ing ^ould be a thick one, otherwise it 
will not beVstrong enough to do ihie woi^ 
require When the plates lire isolite^ 
they may be placed in racks, ai^ 'i^ 
tempmture of the room hdsed ' 
too* F. They are permitted td rein^ 
at this temperature till they are perfecdy 
dry, which will be in 10 to 20 hours. 

It is at this stage that die uncertain 
character of the glue shows Itself: Under 
certain circumstances the glue will be- 
gin to crack and rise of it»lf, Without 
any more manipulations ; hut generallb^ 
it will require to have a stream of eold 


means grinding by hand. This Is done 
by rubbing a stone with a Hat side over 
the glass till it has lost Its polish and 
become translucent A diln layer of em- 
eiy, kept wet with Wa^, will facilitate 
the gri^ng, which should be as coarse 
as possible, and for which reason grind- 
ing done the sandblast is preferable. 
After the ghuss has been found it should 
be kept smipulousiy ctean. Great care 
should be exercised that-nhe surface is 
not touched by the bands. Any trace of 




Ttiisel by Pure Glue 


gniiBae ISiV^^apt tn make the results 
however, 
be cleaned 
glam 
desm- - is 

imreilable. CkMd 

-.imh 24' hours. ;.'}f 
^-'SoaimE^ - 


C. Toughened Glass Vessel Etched by 
Glue and Hyposulphite of Soda ' ' 

air suddenly strike It If the ^te is 
perfectly dry at this period, and of ahffl- 
eient thickness, the top surface of M 
glass will be torn off^ with a noise re^ 
sembling the Crack of a toy pistoL Somei 
Umes the pieces of glue will leap 
3 in. in the air, and may even fly hitb 
the eyes and injure them. To guaifd; 
against this it Is customary for the bar - 
men to wear a pair Of ^»ecUmles 
with plain glass. The glUe wilt cbine ^ 
sometimes at the least expected iXtS^ 
notably if the plate with drii^ ghi^ ^3 .b& v 
ing cmiied from one rooih* 'to ■ ' 

Plates which have shown a dedded^4^ 
Inclination to chip^ have tmralf estid ^ A ^ 
remarkable: and unexpec^ 
have jumped into the face the pdlH(i!ig 
cwrying them^ in st^’ a hbwiBfer Ai/i " 
cause him to ^ 

of the glue ht very 
giaie has the'd 

of 

dius obtakted is . 

miiam u ihe gtkss 





Gkt$s 


<Frostl^g Ghus) 


(FroeUng Glass) 


Even plate glass is ttot m^requently 
brpken. 

rrault ^ the operatiwi dlesi^bed 
Qi^ |m eUber a design resemtding foms 
oif varknis shapes and shses, or it may he 
a circular design, exhll^ting narrow, feath- 
ery ^pearances; or, if unsuitabb glue 
has l^n iiMd, it may he ^ a nondescript 
apimirance^ it, after the glue has been 
cqn>|ied, but before it has become any 
mate than set, a piece of stout paper Is 
^essad over It, it is allowed to dry 
in this way, the glass will have 1^ the 
appearaJK» of feathers, but ^will be much 
coarser, and largw pieces will he removed. 

Some very elegant design^ may be pro- 
duced by submitting the gl^ once more 
to the same operation, covering it as be- 
fore, amd allowing the glue, to chip This 
is known by the name of double chip. 
H the glass was covered adth the small 
cindes in. the first place, the second time 
it will have an omwarance very much re- 
sembling shells^ and for tli^ reason this 
has been called chip, | 

If, instead of ^using ordietry glass, col- 
ored glass is employed, prf^ty and origi- 
nal eirects may be obtain^. The glass 
may be ^ther cwlmdd cdea^ through, or 
It nu^ have only a 4hin citing on one 
Side. In the latter case. Id some places 
the entire layer Of colored glass will be 
removed, and in other pla<dis only a very 
little, and will, therefore, . give all the 
gi^tlons between those two extremes. 
Glass vdiich has been treated in this way 
may be silvered and glUed, and thereby 
made aiiil more remarkable In appearance. 


Exhnmely elegant ^ects may be ob- 
lained by what Is known as ''diipping to 
a line.^ The design is ground In the glaas 
by the ordinary sandblast process. After 
the glass haw passed through the m achi n e 
protective coating (wax is genera&y 
used) is not removed, but is left on to 
ke^ glue off those pbtXb which are 
not Intended to chip. The glue is thcsi 
ap^deff in a thick layer to the ground 
p^ortl^ UMt the process Is carried <mi as 


i,-~Riib over udih a Uttte bag of mus- 
lin filled tidth fine, san4 powdsrsd gisaa, 
grit, sad ^ viator, Smne 
aiiadMy ito firsctto m toe glass. 

I ''imah' toawaMgiihrf and 

byewt i adb i le . .aekt^'^ -WlMSt . 

’ atfjfntiBtod ' ’ifiliiiton. ' of - 'Huto ' 

gtoufi 'fitoto.to*' : 

:to»- ' 

iS pito ffgb ipaii^ttt^ toe 


not Ukebr to drain Off. The more slowly 
it Is cooled the more perfect the Orystals 
wffl be. If dcalred, the aiuinn tdlutlon 
may be colored with cochineal, cSiMi, of 
course, the mma solution used the thicker 
will be the crysials, 

4.’>-Di8e(dve 2 taldespoonfulssof Epsom 
salts in 1 pt. Hi iager :beer, and apply 
the bruto 


5. — Sandarach, 1$ dr. ; nosUc, 4 dr. ; 
ether, 4 os. bexuine, 16 to 18 oa. This 
mixture hi to be painted on the glass. 

6. — ^Frosted glatt'^ may be iwnameiited 
as follows: dhoose some- pretty pattern 
of lace curtains, lay it up^ toin paper, 
and then with a pencil trace the outlines. 
After making as many layers as you re- 
quire patterns, cut out the designs at 
one time through the several layers of 
paper with sharp scissors. Fasten the 
pattern with tacks to the frame around 
each pane of glass you wish to decorate. 
Tie up a piece of putty In a piece of 
thin muslin, leaving enough of the latter 
to hold Instead of a handle. With this 
dabble all over the part of the glass which 
the pattern leaves bare. When the pat- 
tern on the glass is dry remove the paper 
and varnish the glass. 

7. — Dip a piece of fiat marble Into 
glass-cutter’s sharp sand moistened with 
water : rub owr the glassf dipping fre- 
quently in Sana and water. If the frost- 
ing is required very fine, flnteh off with 
emery and water. 

8. — As a temporary frosting for win- 
dows, mix together, a strong, hot solution 
of epsom salt mtd a clear* solution of 
gum arable; apjply warm. 

9. — Use a strong solution of sodium 
sulphate, wattorUu! when <^ wash with 


gum wat^. ' 

10.— Daub ilto- #ass Wito e lump, of 
glacier’s pufty,^ d^fuUy and uniformly, 
until toe This 

Is an ex^lknt taffitotiOff of gcouhd glass, 
and is not diitiirbed by rain ojf damp. 

Eleetriit UphU, To FrOift, — (See 
HOUSERt^; FpItofULASL) 
lfirroiv.-~4— btr dretotnff toe mirror, 
first clean It, and have it perfeetbf dry. 
A very pret^ ai^ pleating effect ts ob- 
tained by the Uii of a called ** bo^ 
tied frost" Thto viMfiwn miied to a mh> 
ror, ^ 1^ to toy» ^ torm to stony 
toi^ 'nils 

froet'can be ittidB to ^itollowtor !»«»• 
nert fioto ^ d^^rtoiffnealnto •ul' 
phato t on, W a 

oteafi '-w' ^ 

■: V mg- 





(GIldlBg GUm) 


(Ground Gla») 


nesiuni sulplia,te in soft water, somewhat 
warmer than tJie purrotmdlng atmosphere. 
Dissolve sufficient dextrine to make a 
syrupy liquki, and add this to the solu- 
tlon of au^hate. Filter quU^- 

ly through thin muslin, and apply the fil- 
trate to the surface of the mirror, using 
a sponge, and applying the liquid plen- 
tifully. Let stand, and in the course of 
15 or 20 minutes Uie mirror wiU be wv- 
ered with a magnificent crop of flower- 
like crystals, r^embling the “ice flow- 
ers’’ of winter, which adhere finnh^ to 
the glass These may be made to last 
indefinitely giving them a coating of 
shellac dissolved In alcohol (the solution 
must be thln>. This sdiould be done, 
however, only during a long spell of dry 
weatho'. Beautiful and artistic effects, 
It Is said, are produced .1^ dissolving in 
a portion of toe saline solution water- 
soluble anilines, whlcfii thus produce col- 
ored crystals. 

Gilding Giass. 


1. — ^Thoroughly clean the glass, then 
take some very weak isinglass size, and 
while warm float the glass where you in- 
tend toe gold to be laid, vrtto the size and 
a soft brurfi; then lay the gold on with 
a gilder’s tip, previously drawing It over 
the hair of ^our head to cause the gold 
to adhere to It ’Tilt th^ glass aside to 
allow the superfluous size to run away, 
then let it dry, and if it cbes not look 
sflificlentiy solid upon the fa«, give an- 
other layer of gold the same way. Where 
the black tines are to show, ts^ a piece 
of pointed firewood, cut to the width the 
lines are needed, and vtith a straight- 
edge draw a Une with the piece of wood, 
which. If made true and smooth, will take 
the gold off etean^ and ao square and 
sharpen up all the edges, lines, etc. 
When this Is doim, give a coat of Bruns- 
wlch black Gunned with a Uttle turps, and 


the|lines will show blade, and it will pre- 
served the gold. Try a small piece first, 
so M to get aU In ord«r. 

9.-^The pniper flux Is anhydrous 

borax ; the rest ie effected by toe 

aid of heat' f^c this iiurp^ a solution 
of gold (chloride of gold) 

is mreeliUtatea pou^ or green vltilol 
-Hi powder (tarown) con- 

rialtiiiir m ’Hus is washed, 

cNigi INi twbbii^up witii the flux, (an* 

sahto. with oil 
w iton watw; aj^ly With 

in the the 

the g^ ooiuntm^, 

WuomT 'Infi firihly' aUMi*' '.^ef 


3.-i-Gold powder is prepared by rUbblng 
down gold leaf with a little honey or 
thick mucilage or gtim fluid In a pori^^in 
dish until the gold is complete^ 
formed Into powder, after wlUch the hon^ 
or gum, by repeated additions of warm 
water and pouring it off again, la washed 
away. The gold powder is tbmi miked 
wlto. a strong borax solution, with .vffUch 
mixture the pattern is traced. When It is 
dry, place the glass In an ovmi' and 
it to very considerable beat. This caus^ 
a sufficient amalgamation of the boraX 
and the glass, so that the gold is firhUy 
attached to the latter. 

Grtndli^ Glass Tube. 

It is very easy to true toe Interior of 
glass tube by chucking same (cemented 
hot by pitch) into a true hole bored by a 
slide rest in a wooden carver’s chuck, at- 
tached to a lathe face plate. Then grind 
out with ^Ds emery the Interior by 
ing a rod of steel one-third less diametw, 
fixed firmly and truly in the slide r(?st tool 
bolder, so as to just bear upon toe de- 
scending side of toe inner tube, as title 
former moves in and out, and is con- 
stantiy supplied with plenty of water and 
frerii emery. Polish by wrapping a few 
thicknesses of alpaca or linen round titte 
steel, and use finely washed rouge. This 
is the only way to get a perfectly true 
barrel. 

Gronnd Glass. 

Lalnef recommends the following proc- 
ess in the Chemiker Zeitung: Mix 240 
c. cm. of commercial hydrofluoric add’ bf 
1.258 specific gravity with 600 grams bf 
pulverized soda crystals, then dilute Witii 
1,000 c. cm. of water. After standing for 
some time a sediment is forined, atid oVer 
tt a clear solution. The ihbiiodg^ 
cleaned glass pane is provided with a vNix 
edge (prepared by kneadbny" s^W 
with tallow, rosin and asphalt poVrt^) 
and pre-etehed with common l^tdrqfiubric 
acid (1; lO) for some mtnutea |te qbtqlti 
an al^Iutely clean glass surface. 
wash with water and wipe toe plate wlth^ 
a clean, soft sponge until fba suffhee Is! 
only sUghtb' moist Stir up toe paste .of 
the etching acid, and pour, toe mass 
to 1 cm., high upon the pane, With titil 
nature a nice normal .deadenifig ^ :'Pb‘ 
tained after one hour, if tite id 
havihg been used often, It mgy he 
act longer upon tt» ptete of gla^^ 
liquid is poured back into the 
the glass to rinsed off irito 
tite water if 'allowed 


f > 






(tetterinsr ^lass) 




ftice of the glass, can he rioted with the 
Ihiffw pT a brash, Tho stfong i^e^ening 
obteu^ by this method can ,ho ilised to 
^ desired degree of transparency hy 
etching with ly^choflhoric 

IietlMrliiir and tialMdlag, <See Bt«Wg 
iCBaas above.) 

(Uil^ littien. on Ohi«s.-^Thoae parts 
the, glaas , which are to be gilded are 
pafnt^ with a natural, .solution of 
horaa: Optm the mdate thus prepared 
go^jieaf is placed and i^essed evenly and 
firmly hv means of a piece of coUoil 
T he glass is then gently and car^lly 
heated over an alcohOl lam^ until iho 
horax mei^ after which It li allowed to 
coot Tf die glass is to be dcMrated whh 
^d letters m* other designs we pu*ta to 
wfaldi latter are to be; affixed are 
covoed with a solution of so^htm siUcate, 
appihed with a brush; the .Midleaf is 
iMMed t^wn this J^er ainl mnssed down 
evenly with i plug <rf cotton. ’ The object 
la wanned at about 135* F., pi order to 
a partial dicing, and tiw fifirures are 
then tracM upcm the gold-leil ^ means 
of a lead peh(d!, the edgn^^ h^ the: leaf 
trhnmed off, and tiie object is dried by 
beating to a hit^ier tempmattirn 
fffpas.— Tlie words ^lould lie act up tn 
the desired style uid site ^ type, and 
aeve^ inuireaslons made on transpuvnt 
piUier. One of the inuiresaitHis should 
be placed with its beck to the ^ass and 
Ughtiy attached to Jt at the ethfea. From 
the other riieets the letters should be 
sfqMurat^ and neatly cut, and stuck on 
the gjasa wltit the printed surface In con- 
tact With it !The pashl used for this 
purpose: may be ihhcedl rtitii color 
■e mbttng that of the printing. Itie letter- 
ing shoFlng through to the. other side 
gives the ri«^ position ftgr the lettering 
to he aisdieil Air huMdesi muat be w^ 
rtibbad otti iFj if necessary, pricked open 
witit h Mtietk paat^ 

on are dry, an die paste adhering to 
tkh poibMF .dM Is removed with the 
aid of a doth^ To seCuiethe M- 
tivai^ xiDB ' wirila Is rubbed down with 
t^fa* >yarplsb til xnake a paint 

wlQi ^whlA ■ Ufe ilagiaee, the 


gehtte beat This will gtva etMttely 
fine matting, it ahouid be done outdoors, 
or to a fume Closet • * l 

2. — Dissolve gdatine, 20 gr. ^ i^um 

fluorkle, gr. ; in Warm Wat^, 1 os. 
Pour over 4dass, allow to set level, 
and Iwve to dryi Immerse to hydimchlci- 
rlc acid, oc, water, S os., for ao sec- 
onds, thi^n dry. > 

3. r-J. IB. Miller oontributas to Jfewsf e 
J^rjftodunp a des^iptidn of ' a . ratiffi and 
practical method of printtog d^d|^ nr 
labels qh glass The ink nuplby^ ran* 
sists of Flinch oil of turpentine, M {Karts ; 
Burgundy pitch, 30 par^ ; pulverised Syr- 
ian asphalt 10 parts ; pulverised m^c, 
2 parts. These are boiled together, and 
form a pasty, varnish, which is spread 
out on a plate groitod glass, fram 
which it Is transferred to the rubber tire 
by means of a rubber roller. The Ink 
must not be put on too thick. The glass 
is printed with this ink, and then dusted 
over with finely pulverised Byrlan as- 
phalt and heated In a sheet-lrm mtiffle 
until the ink and a«T>hali utdte to form 
a brilliant varnish. If the glass is to 
be deeply etched the dusting with asphalt 
must be r^Keated. If the whole glass Is 
not to be rendered matt, the remainder Is 
covered, with the exception of a round or 
oval viMotte, with a MXture of ateartoe, 
1 part; and tallow, 2 or 3 parta. It la 
then put In lye, and the purt tiust Is to 
be et^ed Is well washed with water, when 
the ^ass Is put In dilute hydrofluorle 
a^ for 6 minuted, rinsed with vrater, and 
put in the matt hath, where It is left 15 or 
20 mlnut^ ; It Ml afterward cieahsed 
with hot lye and pplMhed. 

Bflrrora, (See Silvering.) 

Opagnet Tto Bender Qlswr 
l,-.--Tbe following method renders win- 
dow gtaes aon^tiaiwtrettt, while permit- 
ttog to pasi.;thraugh, Fglbt pr pem 
cUlhe gto. with the foOowing eolutiAn: 
Zinc auUmati^ 8 JerU r maghgtium sol- 
phut% 8 parts ; dmrlne^'g parte; water, 
20 pei^ MMl On di^higi the tnfkture 
of salts ayfmilmtiiiCw 






Glass) 


(tnatiiitelng GiBS^ 


Saving It nicb time to act as experience 
dictates, and tbeit e3g)editlou8iy wiping 
out tli^porGM* It is necessary to remove, 
this, purpose, German bronze 
factories manutecture a oiedlal silver^ 
toonae, ^th a matt idass luster. Any de- 
sired desl^ or paliteni can be applied on 
tixe idass— S^lass doors, which look 
like etched glass, and constitute a pretty 
decoratlye effect 

4.->>Paaes may also be r«idered matt 
and nom-traiwi»r«3t by painGng them on 
one side, with a liauld prepared hy grind- 
ing whiting wl A potash water-glass solu- 
tion. After one or two applications the 
panes are perfectly opaque, while the 
room remains as }^t as before. 

PaimGng pn Glass. 

Clear rosht 1* os. ; melt in an iron 
vessel } let cool a little, but not harden ; 
then add oil oi turpentine suflHcient to 
keep It in a liquid state. When cold, use 
it with colors ground In oil. 

PUttawn l>eiKMdts on Glass. 

The following method of depositing 
brlUiaii(^ films of platinum on glass was 
devised hy Professor Bottga*. In older 
to succeed In coating porcelain or glass 
with a perfectly faulUeas film of plati- 
num, of the brilliancy ofissHver, It U In- 
dh^nsabh^ requirite to mal» use of per- 
fectly dry platinum chknlde, which must 
be as fnt from arid as possible. To that 
end, pour some oil of rosemary over the 
perfe^ dry platinum chloride. In a small 
pororialn auartar, and knead it up with 
the paste, rmien^ ^ oil about three 
rimes, and continue this operation until 
at length riiere to producrii from the 
browntohred ehtoride a soft plasteMike 
mass, the ec*>r of which to as black as 
piudt, and vAnrein no particles of unde* 
compMOd ptoUmun chkarida are dtocov- 
erahlfl. The oU. of rosemary assumes 
hereby a jpmo or leaa yellow wtor, in 
consequsnes 01 itti; 
chtoriim 

the whpto 

the tfiaclc jnasB «P<*en ^ 

m mm Ii§ 


as may be, and In the thtonest 
ooat, to the objects of pcwcelain, OarUili^^ 
Ware or glass, means of a soft, d^ 
cate brush. The thinner the coat of ^ 
above described preparation the more 1;^, 
liant the fi|m of plarinum suhsequt^^ 
proves. When the arfldte have 
over as thlnh^ as possible with- ^ 
conformably with these instbictions, ^ idl 
that to requite further Is to subject them 
for a few minutes to a very Ibw^scat^Oh^ 
perceptible red heat, either lit a or. 

In the flame of a Bunsen gas hlowpli)^ 
used with caution. The articles rei^yp 
from this baking (supposing always that 
the temperatuTC described has not beep 
exceeded), without requiring any suhs^ 
quent. treatment, an inoompaiahly briri'* 
tiful luster, as brilliant as sfiver. i Jf, by 
any oversight, the coating of ptri^mn 
upon the articles has turned <mt faulty, 
or in the case of breakage occurit)g:, dUiT- 
ing the baking, every trace of rite m^l 
may be recovered with facility, ITrin riie 
objects that have suffered, means of 
the following very rimple galvanic 
ess, without being obllg^ to have recour^ 
to the use of aqua regia Nothing moate 
to required than to pour common' hydro* 
chloric acid over them, and then toUch 
them with a zinc rod. On doing thi^ at 
quick as lisditning, in consequence of rim. 
hydrogen evolved both at the iipp^ and 
lower surface of the film of plarinum 
which acts as the negative pole, we see 
the shining metallic ooatiug peel off in 
the form of Infinitely thin leaves, frwn 
the base of porcelain or glass, and, nofr 
withstanding the sperific 0«Vity of the 
metal, ascend partially, and &yat on the 
surface of the acid. On separating the 
hydrochlorie arid by the use of a ^fihwr, 
the whole of the platinum, which Wopldi 
be otherwise lost, to recovered; so t^t im 
complaint arises as to the waste of any 
of the metal In questtoh. Prepare atitidoe 
only as much of the ifiatirei^ - firid » 
to re<mlred fOr the day*a use. 
as it loses in efflciency. by keepteg. * 
which forms the active print^te /inlih* 
fluid, which results from twating g^^ 
num chloride with ofi ot, g# 

above described. Is an. oigahlc. {dari^om 
salt, whkii, in point of 
tain, after some ^me, in^ 
ektogat^ Oriawdral 
ydldwtob color, by 










<Sav«Tiiig QUbb) 


PbiBd«r^'' glass is frea^^tty used Iiv 
staad of paper, cloth, rotton ^hd for 
fllteilng vaitUi^es, acids, It is not 
scdhble or corrodible^ Siiod, If purely 
adiSehMs, ‘viouM he better, but sudi sand 
fs duftndt get ; It too of^n costahis 
matters "virhldli are easily coirod^ or dis- 
solved. Powdered glam, whra glued to 
papi»r, is also used for pouring wood 
and other materials, it cuts rapidly and 
cleanly, and is better than sand for most 
purposes, (^lass Is easier pulverfeed after 
being Iteated red hot and slunged into 
cold WBl^. It tnneks in ev^ direcUon, 
becomes bard and brittle, an^ahaaLM with 
Iteenly elating edges. After imizig pound- 
ed in a mortar It be Wvld^ Into 
powders of diffmwnt degrees of fineness 
by betdg sifted through lawn sieves. 


GUyeriag CQius. . 

l^-^-OnUnaiy water must never be used 
in sUvering ; It must always be dfstUed 
water. (a) Redudng Solution : In 12 
O 2 . , .of watmr dtisotve 12 gr. nf Rochelle 
mlts, and bvdl; while bofilngi: add 16 gr. 
of nitrate of silver dlssolved^ ln 1 os. of 
watra*, and cmtlnue the boiling for ID 
minutes more; tbmi add water to make 
12 os. <b) Silvering soiutiem: IMssoIve 
1 oz. of nitrate of idlvmr In 10 os. of 
water, tbmi add liquid Hiwnnritn imtll the 
brovm inecholtate is neail^, but not quite, 
all dlssqlved; thmi add 1 os. of alcohol, 
and sufficieiti water to make 12 os. To 
diver t Take equal pmrts of (a) and (b), 
mix tfaoroufddy, wad lay the s^tiss, face 
down, on of the mixture while wet, 
after it has been uaiefulhr demied wltib 
sodtoi and well rinsed with clean water. 
Instilled witimr siioukl be used for ssafc- 
ing the aMuttmis. About *2 dr. of ea^ 
wfil silver a fdate 2 In. squam The 
dUh/in which the silimrtng is 
be Ota^ a hltie lazger than ^ pelte, The 


sdhttioB tiliotild stand and settie lor 2 or 
S Iwtee betug used, and wtU keep 
ga0d:^A.=':kng"tJme^’-^<- 

of sUvet, 1 os.; water, 
id oc ^ ChlT' Cihstie potash, i tm T water, 
20 % OA ; Wgter, 10 

0(1^ lixnrq w «r« those estb 




f^verh^ Q!ass> 


3.-— First tike 80 gr. of nitrate ^ sll* 
ver (either lunar eausUe or the drystid- 
Used salt), and dissolve it hi “10c of 
water, prefferal^ distilled or ralil %ater. 
To this add 2 oe. of alecdiol and 2 oe. 
of aqim ammonia. The ammonlg, is added 
to Uie BOhitlon, drop by drop, until the 
precipitate at fiiet fOrrliedvls dissolved. 
The solution Is then allowed ^tO seMe for 
3 or 4 hours, edien It is reedy for use, and 
forms soluUcm No. 1. Obwn take 6 oz. 
of watar and dissolve it In 24 grams Of 
nitrate of silver, and add to the same 
30 grams of arsenlte or tartrSte of tap- 
per, and then add, drop by drop, sidfident 
aqua ammonia to dissolve the precipitate 
of oxide of silver at first formed, and the 
arsenlte or tartrate of copper, after which 
add 2 oz. of alcohol. Then make A seixt- 
^te solution of 48 graihs of potassa In 
16 oz. of water. Ihte last mentioned so- 
hition Is brought to a boiling tempera- 
ture In an evaporating dish, after whldi 
tile solution of nitrate of ^ver and ar- 
senite or tartrate of copper Is added, drop 
by drop, to the boiling solution of. po- 
tassa, and the bofihig is continued for 
about an hour, or until a white flhn col- 
lects on the surface. aft«r which it is 
allowed to cool and Uter, when It is ready 
for use,‘ and forms solution No. 2. In 
deposting tKe alloy upon the glass, take 
a suitable quantity of filtered water, pref- 
eralfiy rain or dfstiUed water, and add 
Ho It equal parts of solutions Nm. 1 and 
2, and mix the whole thoroughly, and ap^ 
ply this solution In any convenient man- 
ner to the s^ass to be coated, and the 
deposition imediat^ commefioes, and is 
allowed to continue, i^, for- about 10 
minutely until the metal in Bdution is 
entirehr esdiausted, when the glass will 
be covered with a coating <rf tiM alloy, 


having a brilUant reflecting sutfsce ad- 
j<finlng the gbos. In order to increase 
the dur^tiOll^ of the coating it Is pref- 
erable to depotit « secend dohting upon 
the wh^ is done by repedting the 
(qieretiigi hi dry, 

and af^ titd cdUfii# is emhpteted, gener^ 
ally cover the iHmie a hcnvy coat 
of e^haltum VartiM^ Ihhot;^ this Is 
not afasblutely AeceSieiy, ae^^tiie^m^ltlc 






(fliaverln^ Glass) 


*" with Uie 

w^uti^: Dbsoivfe 48 at 

•Jd to Mfa^.add tonmooia water 
at arst thrown 

Aouf or two, then filter 

Sae»^to*1»i^*w distilled 

^ter te teftlse i2 fi. 02 . Itedutdite solu- 

*™* potessluin 
(Rocd)^ salt) In 1 oz. of dls- 

DWUiy add 2 gr. of suver nitrate dls- 
1 jlr. of (SatiUed water. Let 

^own. and after letting 
filter throogb pa^ 

*" «Ov^ chewteoKy 
to ^ the BUver 

firat wll» sulj^urte or nlttic acid, rinse 
In niniUng water, and then floS wim 
Itouor potassae. If nec«BBai 7 , to get rid 
*Wat these processes, rinse in 
ni^g water, and finally in alchhol Be 

SS^ ^ ««» *n 

K surface after cleansing, 
the plate either with cieSi 
woo^n forc^ or In sue* manner that 
not^ cc^ in contect with the cleaned 
au^ce. To sUver, eoual parts of the 
flto^aiw n^assary. As the d^ition 
(ff the metal gees on from every direc- 
^ .at ^onoe, but it etror^est and best 
at the top, smaUar mirrors are silvored 
^ suapemtoj^ the gOass, deaned surface 
oowK»vr^ omst vtos^ having the same 
wp^d^ areft ea the giass, set perfectly 
IjMtel. ^^ed with toe mixed Uqidd, 
]w mrtoee: of ^ toe ghsm tomdd exactly 
touch of -toe^Uqulii at. all points, at^ 
cm Shotod he taken that no bubbles or 
0^ fltooee nCe Ihhl between toe surfaces, 
to toai to neceisaiy te 

JffjStoCn W Bad glass Where the 
dteiOC funiWiiifQton mnff ditoised liight) 
.coW weatoer the 
km^ at a tempera- 
th* mold 
but clears 


<Sltverlng Glass) 

silvering and reducing Uquids pare - tfe 
same,^ tergd* mirrors are treated very «f- 
ferentbr. : 

2 ^ ®**^®*' nitrate to 

^ water, aim pmir tote 

Quickly into a boning 
^ salt In about 2 tot 

When cool, filter, add itotes 
Up^to,24 ftofc with distuied Water, No# ' 
uuake a seiarate smuthrn erf 120 gr; . of 

llSS^ ,*?**^** ^ ^ distnied Water, 

and aM ammonia until the prOctnhate te 

with dtetUIed xrater. For use, mix eOnal 
quantities erf these two solutions Just bW 
fore the silvering is to be Ootk. 

6. ^IMssolve 96 gr. of silver ntoate to 
2 OT. of distuied water, arid add anunmite 
ratil the precipitate Is n^ly dWsOIved r 
fll^, and make up to 24 ILdr. with dl^ 

1 L“ TTOter. Now make a separate so- 
lution of 24 gr. of Rochelle salt in 2 cm. . 
^ water; bmi this, and whUe 

wilii^ add 4 gr. of nitrate of silver, pre- 
viously dissolved In 2 dr. of water. When 
cool, filtm', and make up to 24 flidr F«W 
use, mix equal quantities of the two so^ 
lutlons Just bmore the sllverlim is to bn 
done. 

«**' to 1 OK. 

of distilled water; add carefully, drop by 
m2i’ i22”f a^^monia. until toe brown 
precipitate is redlssolved. When adding 
^ a^nla keep stirring with a ^ 

I r^. In another bottle make a stAuiiori 
of 10 gr. of pure ciystelllzed Rochellee salt 
to 1 OT. of distilled water; th<^ whto 
you havre all ready, pour on soffictent W 
wver all toe glass, using twhkhhds to 
toe silver solution and onetohd of ^ 
Roritelle salt. The minor can be DiW 
pared well by cleanslrig it with ' a fittle 
wet rmlgieand polishing dry with a waOii- 
^ther ; toen warm the glass btobre dte’ 
or by letting it We in the tern, rto 
about 70 to 80« F. Pour on the sdutkrii' 
as described above, and let It stand to toe 
warm aunahtoe H to 1 hour, 'teheri^slii - 
vtoed, pour on it some cleriri stot to d#? 
tflled water, and while sdll wet Wtois w ■ i;? 
y«Sr gently all pver with 'a fitt# 

Wad^g. wet; this will take riff idl toW • 
romftoie# so ifiat It wUl mU but llSw - 
ritobtog with the rouge toato#. to" ^ 
it When dry 




Glass 


(Slbreriiig Glass) 


<SUveriiig Glass), 


previously prepared by adding silver nl 
urate to ammmiia of oomlOeree, the diver 
being gradually' added until a brown )(>re^ 
clpitate commences to be produced ; the 
afduthm Is then filtered. For e»ch ^uare 
yard oi glass talm as mUeh of the above 
v Bolutiou as contains 20 grams (about 
309 gTv) ti diver, and to this add as 
nmdb of a solution trf Rochelle salt as 
CfHitatns 14 grams of s^t, and the 
strength of the latti^ solution should be 
so adjusted to that of the diver solur 
tton Gm total weight oi the mixture 
above m^rtltmed msy be 60 grams. In 
a minute or two after the mixture is made 
it becomes turbid, and Is then immedi- 
ately to be poured over the surface of 
the glass, whldi has previously been 
placed cm a perfectly hortemltal table, but 
Uie idate la Mocked up at one end to 
give it an inclination about 1 in 40; the 
liguid is then poured on In such a man- 
ner as to distribute it over the whole 
surface without allowing it to escape at 
the e^p» 'Whm this is effected the plate 
bi placed In a horizontal position at a 
temperature oi about 68* F. The silver 
will iM^rin to appear In about 2 minutes, 
and in 20 to 90 minutes sufficient sHver 
will be d^tosited. "Hie mixture is then 
poured off the plate^ and i^the silver it 
contains is aflervmrd recovered. The 
surface la thmi washed four (ht five times, 
and the plate is set up to dry. When dry. 


and drop some of this In the ammoniated 
solution, drop by drop, the same ^ the 
ammonia was added. This wUl m alts the 
solution mud^ agabi>->more yel{nF tiran 
brown. Use care with the silvcg solu- 
tion, as any spilled on tiie hantto will re* 
move the skin. Now add the ^potaSh so- 
lution, and the mixture will go tateddsh. 
After this continue dn^plng ammbida In. 
stirring with a gbss rod all the time,^ un- 
til the solution begins to dear again. It 
will not get as clear as before, as there 
will be numberless black particles. Fil- 
ter the solution by imuitng It throu|^ a 
funnel m which is a plug of cotton wool 
or a filter paper. Now add more of the 
spare silver solution, (hop by drop, stir- 
ring all the time, until a very faint pre- 
cipitate again occurs, then Immediately 
sU^ dropping the solution. Prepare the sil- 
vering dish, set it level, and pour the solu- 
tion in ; add sufficient distilled water to 
make it the rifidit height In the dish. Pour 
the glucose solution in, and stir together. 
Immeise the surface of the mirror glass 
gently, holding It slanting as It is lowered 
in, so that oir bubbles will not be held 
under. Qy the time the glass is in posi- 
tion the solution wUl be a pale reddish- 
purple color, and will grow darker. A 
fine d^sit of diver will soon come, and 
will be complete in ftom iO to 20 min- 
utes. WUl wash the ntlrrow with water, 
and place on edge to dry. The film can 


the plate is varnished by pouxing over it 
a varnish composed of gum da mm ar, 20 | 
parts; a^halt or bitumen, 5 parts; gutta 
perdba, 5 parts; benzine, 75 parts. The 
varnish wU) set hard on the glass, and 
plate is then ready for use. 

9.— ->Tbe foUowing is a successful method 
for the inm^i^ienced, snd produces a 
fixed, hard film ot good density. Get 
three open slass |ars mr tuml^rs. and 
(dHanically deanse them with nitric mdd. 
IXgttAvo 130 grains of nitrate ci sUvm^ 
in a OK., of distUied wattr^ in one of the 
tumblers. (When dissolved. taSao ,% o/t. 
of this sbiuthm end Put H aside in em 
oth(er.iar>mr bettie, thia also bdng chmni' 
cailF £n anothm' of the Utmtden 

dMiim v sm ^ains of caustic potash 

(m* *f Jp ^ ’’i!?';! 

,» iw* timaww js 


be polished with fine wash-leather over 
a pad of cotton wool for about 15 min- 
utes. The polishing must be genll^ done. 

10. — BradKar*s Proceas.— «>Thc mom Im- 
portant thing is the sugar solution form- 
ing the redudiv ageiu. litis greatly 
ImiHroves hy keeiting^ setiution that has 
been made smim months being mudi more 
effective than a newly-made one. It Is 
conreniem to have alwm^s.seme WlndieB- 
ter quarts of In mock for use. F(M^oon- 
veaaiineo his propmtloas may be varied 
sUgbtiy, and are thus given: For the 
sugar sotutkm add to 10% of loaf sugar, 
in AstiUad water, 10% ol alaotaol and 
%<% of nhrlo add. Sohitloiii of 10% 
of eiiver i^rate end of oaudlc potash 
ure separately pemred, the latier one as 
wanted Tlieie. wHSi suOelflBt e mm o n ta. 
and a very dittue soautien of silver nitrate, 
and meo a sintilar vory^ dlliH* one 
mentaw are ptipniedyi the iausr Ig wder 
to etoutin of ^ 

mmaonistod Of 

iS‘M»ahit^ 


i\adS--ldsieisnitf'^iBf^ 
r oecur ev^ in the han^ of expert ( 







(j^vering Gte) 

umS^meaih; find, cw the of i nart 
^ ^ver-^trate solution to 4 parts of the 
tMal re<jpjfiiej Jquid> the arnonm of s&i^- 
sj^utton^ nydsd i- to this add ammonia ^ 
the am rormed I*reclpitate is dtesolvea, 
then add Indf this dfumtlty of the potash 
sohyOon (this ts a variatton from Mr ■ 
Braitoear^s formula that has been fOtthd 
^ *8^*^ ’^ ammonia 
tin the mixed aOliodkm Is quim c^ tak- 
ing care to pt|t la onty sufScdem ahimo^ 
Ilia for that pnrpese > ti»en add the ^«dc 
soluUbn of sliver nitrate till a clear brown 
color is bbmined ; ^ould this become o 
dark brown; some of the weak solution 
will bring It to a pale brown color, wtalrii 
must persist Jf the solutiim is left stand- 
ing «>me time The mirror, pievlou^ 
cleaned with nitric acid and distilled wa- 
ter, and suspended In the dish in distilled 
water of sufllclent amount to Tnah. up, 
on addition of the solutions, the total li- 
quid required, ts Ufted out^ and the pre- 
pared sohitlens are mixed witii the dla- 
tnied water and an amount of the reduc- 
ing solution equal to about one-haU that 
of Ae silver-nitrate soluthm, more or less, 
as the temperature Is under of above 60o ; 
as soon as all is inthnately mixed the 
mirror la immersed with one movement, 
begtonhsg by dipping the edge &*st. and 
lowering so as to prevent any air bubbles 
fonMlng under the glass. In a to 5 min- 
utes the lilver begins to form on the mir- 
ror, the solution chai^g from pink to 
daik brown or* black y the film thickens 
quickly, and in 26 to 30 minutes sufficlimt 
silver Is deposited. The ndnror can th^ 
be Wiudied aivd piit to soak In distilled 
water for a few hours, then talmn oat,, 
and dried and poUthed in the usual way ; 
that is, with a serf! pad of <dean riiAinols, 
and going atl ^oeor the imbnnr 
Blokes till the biooni Is. removed andr 
a fair polish It obtained, ftiisimsg wiik i 
a vatT UtUe Of tlm finest wajAied rouge, . I 
qufte dry, ilihUy dusted pad* U ; 

is iniMgfsiit te.wMt^emiaoUd^ ! 
film afisw bg^-ilHi' mireugetiriaul before 

usbiig pdUaiitiii powder. Itils a vety 
fer oiQf'one iriio;la not in the 
habit of ittyadngf^ or^m whom the process 
is ^ proportion of the 

'.ofv^glasi^ 

# ittMitcifep pfopQfpton-^ the 

behind'- emdop-iPt. 
•Kammi 

liiMr^^iiniorig^ 




(Silvering Giaas) 

Used wh€Si the gllw#^ 

when we = attempt 

fece upwarit ^ 

fivViliCd selfitee dbwO',’ ' ai^l' preveiits 

souTc^f Mssiderahle ttouble wdMWi^witft 
tOisUver .a g*ft. mlriOiu anJ^ 
PBWinaafe ar^ngement vras^^SI 
tOrhol^ the mliTor % ^ 
that could be sUvered f&e 

slae the ^erlhg^S; 

. ■:mankgo4. 

Proceas.— .(a) Nif^fe 0 #; 
^ver, 25 gr,; distilled watm*. l oSk -(bl 
^ potash, 25 gr. ;.dl8Ulled 

(c) Solution A, I part ; aoluUou 

Ammonia to Just dlsqohm the lire- 
clpltate ; solution A to Just .cause o cBs* 
raloration. (d) Loaf sugar, 2,700 ler • 
dlsUIler water. 20 bz. ; arid 2 S* ^ 
strong ^^cohoi, 10 oz. ; tailed Water, td' 
make 80 oz. For use : goluti^ (e) 1 
oz.; solution (d), 1 dr. tation (c)Fig 
^bject to slow deoompqrition; solution 

(d) , on the contrary, improves by keep- 
ing* T 

12.— Orta's MeUmd.-P.*Dissolve 500 
gr* of Hochelle salts in 3 oa. of water : 
dissolve 800 gr. of nitrate of rilver to S’ 
Of of water; add idlver Solution to 1 
of strong ammonia until brown oxide xd 
silver remains undissolved, then add $ 
temately, ammonia and slim solution 
carefully until the nitrate of sfiver is 
exhausted, when a little of the brown 
precipitate should remain ; filter, jiwt 
before iMlng, mix with toe Bochelle aalf 
solution, and dlliue to 2? oz. Clean the 
mirror with, nitiile arid or plain cotlodicm' 
and tissue ; paper. Coat a tin pan wtto" 
beewax ahd roaln, equal parts,'- Fastnn- 
a stick, ^ In, thi^ acrom the bottom.^' 
Pdur to the sllvertog solutioh. Put In 
qul^y tor glass mhrtor, face dovtata. 
one edge flmt Carry the pan to the 
window end rodk the gtato slowly itor^ 

H ' hour* Bright objects ahouid now be 
somt^ visible Ihixiiiglt the film.' 
out the mirmrset It on edge mi 
paper' to to^r.When 

it, ito. toi C dusted 

toftoir toto bueksktoflpqta witoc 
eot^f acid go tetly ■ 











10 sa|ttnraiift,:^i9« jfe. 
OWi «dd slK» 00^ gr. ImuaaOliM s^ne 
aiM abo MiO gr. «k»b»l» gn 
ite^Wlwn. .deaiiv w'aqW'^.lr.ttaonOteO^ 

ctt;' OUgred, and 

^siul.dO dail|r li litdOd 
dl!9«p sQiirtkin in Hm ODOfonicm 
dM nO q# «a8«ia to^iO «i the dtv<ir 
tOm, dia ttiztun 1i agitid^ 

Mttie, dibi B«{(>re. iidiadi^^ ^ 

on the glass aurtett, nr into the 
vess^ to be ^Iv&ed, the sirtuticHa b mbaed 
l-Wa its bdlh ol essence of chmat, 
l lpikit oil of xddiveei 8 perts idcohol. 1110 
g^sns b fhfflnMi|dU7 deaned, lipd the lOtver 
sointtiEm Is applied and warned to lOOa 
F; tor alwnt 8 hodra ; the Ut^dd Is poured 
oC and silver depes^ Is waAod, 
dried and ^vttfiihdied. ■ ■ " 

|Gtoh«fc — l.->^ltnite Of siver, 1 uz.; 
dbdUed welter 3 ok. ; aleohcl^ 3 oa. ; aro> 
niba^ about | on ; grape 

, V$aii^yer ^ > giver in the 

Odd nmnonia in a 
adftecgit to redinolve 
fanned at lirst; add the 
th rest four or five honrs 
grijtpe «i 4 rar Is dbscdved se|nratelv tat 1 
on of water, and added to tig stiver solu- 
riiai to tha-tooment of ugnjl. The glass 
ggbes ‘being perfectly deaned, the sohr 
bOn ^ls 'pou^ tnto them, aito the gkfties 
aiw' tu rned on all rides in front of a mod- 
eiwtat^^» so tint the Udtod touches evei? 
part anito. The coating is done in a few 
idtadfetea, when- the excess Nquid b to be 
naitoved and the globe wariied with diS' 
UBii water first, and laatly with aJctoioL 
Tlie aueeess of toe opcrathm depends tat a 
gntii degree on the cteanneng of toe gtto 
toci^ toe gbsa to be silvered ; toe rihgilr 
est towto ^9f duri or grease is snre to 
ritowv, A iood wtor to cktoi toe gtober 
would be Jo vpato toem irito a warn scdto 
thtotol sodb-toen with dUate nitric acid. 
aito- lMi|g wito jMtoh cBSg being taken 
nM>| to bcgto.vriih the.Angers any port of 
jlto;dMiea whlito Is toteftoed to be- ato 




(Sitvering Glass! 


^ure4|nto toe gtoba by .means of i paper 
01 ^ gli^^fminri reaching almost ito the 
IbMtopi toe glitoe, to prevent It^pkrii- 
togtoe rides; tod globe should be^tocaed 
evgy slowly, to tolrt^ihe rib 

3. — ^fiCake an aUby of 3 of .iead» 2 oz« 
of and 5 -os. of blsmou) ; put a 
poitton of this alh^ Into toe gto^» and 
expose it to a gende heat until the eom^ 
pound is meltsed; it melts it 197« F; ; 
toen by ttuming the globe slowly : round 
Ml -equal coMing may be laid on,- which, 
when cold, hardens and firmly adheres. 
This is one riF toe deepest and most'dur- 
able mdtooda ritytoing glass gloves in- 
tenuHBy,- 

4. — Niti^te of sfiver; I iw. ; distUled 
water, 1 pint; string liquid ammonia, 
sufficient duanu^. added vtoy graddally, 
to first prerip^te and then redlssolve 
the rilVerr. then add hon^, os. Put 
sufficient quanGty of this solution in the 
globe, and tofn place the globe in a sauce* 
pan of water; boll it tor TO to 30 min- 
utes, occasionally removing it to see the 
effect 

5 . — a. — ^Nitrate of silver* 10 parts ;di8- 
; tiled wat«’, 100 parts. 

b, — Whter of ammonia, Em^dflc gravity, 
0.084. 

c. — Solution of soda, 30 parts; dlstiUed 
water, 500 pasta 

it—Cane sugar, 25 parts ; distilled 
water, 200 parts; nitric acid, 1 part 
the three hither for 20 minutes; 
wh«i eori, add 50 parts of 00% alcohol 
and sufficient water to nu;he 500 parts. 

To silver a ^fae, ntod l^ oz. of riou- 
turn a, 1 oz. of sriuttam b,’ 2% oz. of 
c, and dltote wtto water to tmtke 3 1-8 
fltod CHs> r akkm It to etatid 24 hours. For 
a globe of 1 wuaaJ* take 1 oz. of the above 
mbctnxe, add 1 drariim of aoliitioB d, and 
shalpaJt around In toe bottle in toe direct 
20 wSmi6a* - 
9 JkBMff94 jfhw.~*L— 
Ptoito pie tohtoih ^nea downwavd on a 
wtth h tot ^ ooritoK riean off 
the sitot tobe-^vtoe^ by nfbbtog it with 
a peript bit over 

toe spot w p^-of ttAfoU a Ukm Unger 
toan totft Jp^be r^kdwh^aiil after 
apmaibog ori| tohobritot^le^ fih Pi. toe 
omtci^ 'ii- '-^bf meiaMto-toeiftoffyi 
jntowito’ 




(Silvering Glass) 


janount of . jnw^^ needed should corre- 
B{K>nd as. nearly as possible to 3 drachms 
to the ^uaie foot of siuface to be re- 
silveredt. We jnay say, in conclusioa, that 
while the above reads "easy," the Job 
itself requires considerable practice to do 
it neatly and with dii^atch. 

mlriOTa coated become damaged 
th^ may sometimes be successfully re- i 
paired as follows ; 

dean the l»re portion of the glass by 
rubbing it gently with fine cotton, taKlng 
car? to remove any trace of dust and grit 
If this deanlng be not done very care- 
fully, defects will appear around the place 
repaired. With the point of a penknife 
cut upon the back of another looking- 
glass around a portion of the slivering of 
the required form, but a little larger. 
Upon it place a small drop of mercury ; 
a drop the size of a pin's head will be 
sufficient for a surface equal to the size 
of the nalL The mercury spreads imme- 
diately, penetrates the amalgam to where 
it was cut off with the knife, and the 
required piece may now be lifted and 
removed to the place to be repaired. This 
is the moat difficult part of the operation. 
Then press lightly the renewed portion 
with cotton; it hardens almost immedi- 
ately, and the glass presents the same ap- 
pearance. • ^ ■ 

A Tcble /or Ptoto-Gtass Slivering.— 
The silvering of large mirrors or plate- 
glass is done on a moderateU^ hot table, 
the hotter the table the quicker the silver 
will be deposited. The cut shows such a 
table. The body of the table may be 
described as a shallow zinc-lined trough 
or tank covered on top with slabs qf slate. 
1 in. board Is used for the body of the 



Table 


tahia, ihk hi fiato the top. The lll^ 
tif KtatB removed. 




of slate removed. 
§Foa irta red-lead and i 
a- It stMur-tlght The 
Wt to be hM a 
vrith 

ctaifh'Wi Oh- M , 


W W iwanrpl^ and?:wlve. 


and the steam is turned on, very grad^Uy 
when first heating up. At ^ other end 
of the body is an outlet, and the steamy 
valve must be regulated so tliat udmq 
sufficient Steam enters for the purpop 
very little is wasted by escaping from the 
outlet This outlet also disetuu^ con- 
densed water and prevents steam. pressMTO 
lifting the slates. The silvering process 
Is to'have the glass chemically de^ a:i^ 
while still wet from the washing place, it 
on the hot table, and at once pour oyer 
it a. solution of gelatine or other ihor- 
dant. Before this is dty cover Uie TOr- 
face with the nitrate of silver ^lutbn 
and let it remain 10 minutes. Then Wipe 
, over with a leather squeegee and iipply 
the silver solution ag^n. Comtfiete 1^ 
wiping again with the squeegee. 

Varnish for Back of SUvered Mirrors. 

— Dammar gum, 20 parts ; asiAalt, 3 
parts; gutta-percha, 6 parts; boEMl,. 7# 
parts. Mix and dissolve. 

To use this varnish pour it over die 
silvered surface and move the plate badk 
and forth until it Is distributed evenly 
over the face. 

Btalning. 

Use colors which come prepared es- 
pecially for this purpose, as it hardly 
pays to prepare them, and the results are 
■ must more uniform. In general, the 
colors are rubbed upon glass with spirits 
of turpentine or lavender and applied to 
the glass, which has previoudy been 
sponged with gum water, to give It a 
slight tootb. Considerable skill and many 
attempts must be made before satire- 
tory work can be done. When the paint- 
ing is finished each piece is fired in a 
muffle and is laid In a bed of .sifted Uiine. 
Great skill is required in the firing and 
no general directions can be givw. , It la 
a much better plan to send the pieces tq 
a man who makes a special^ of. firing 
glass. '■'■urf 

Stoppers.* 

Fitting. — 1. — To fit a stopper -to t bo^ ' 
c He that has not been ground, use emery dr 
coarse sand kept constant^ wet wdflt 
water, and replaced with fresh, as fast 
it is reduced to powder. W!^: all 4 
surface has become equally rou^ ft' 
considered a sign, that 
ground to the proper shsj^ 48 .tmlB .tw 
time the proJecHng parts 
of ei^oft. ; ,|8 

est ' p^t- of. . M ' 











CHAPTER XII 


HEAT TREATMENT OP METAliS— ANNEALlNd^!; 
BRi^ING, GASEHARDENINO, HARDENING, 
TEMPERING AND welding 


The dlgthiction between "Hardening” 
and "TempCThig" ahould be closely drawn. 
The word teeiper refers to the process of 
drawliig temper after steer work has been 
hardened 

Ofl temperijfiff fvrmcea are designed to 
heat oil or tallow to about eoo® P. and 
to control the temperature so as to draw 
and desired temper required In dies, cut 
tera, ptmdms, knives, shear blades, etc., 
wlddl do not imed to ^ow the temper 
ctHor. 

Air tempering furnaces are used to 
draw, “^rlng temper” and for aU work 
which must show a temper color. 

Sand tempering maehines are designed 
for special work to he drawn to any de- 
sired tempen eOlor, which must show on 
the fiftirface, and especially for heavy 
pieces which cannot be heated quick^ 
enoufl^ in hot air and require that they 
be kept in motloa 

ANNEAUN& 

Braaa or Copper. 

In working brass or copper it wilt be 
come hard and if hmomered to any great 
»fent will spHt To prevent crack^ 
or ^E^lltUjQg, the piece must be h^ted to 
dull red hesrt and phinged in cold water ; 
this win aoftan d ao it can be worked 
cacll^. Be capefol not to heat brass too 
hot or it will iiUl: to pieces. These pieces 
n»ut Im amsealid during the 

l y o ce a a id tmaemeiiim* 

’ direetkma Iw : a copper 

aro gtvin in iim selendfic^ A Sup^ 


0liir^ 



It in a slow 
" tattered heat; thto 
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Wrought Iron. 

Chaim , — Get your chain to a cherry 
red or bright red h^t (It need not re* 
main in the furnace or fire afterWurd), 
then bury in charcoal dust or fine aSbeS' 
until dwroughly cold. Chains are gener*- 
ally msKie from "best best” iron, imd are 
more liable to crystalHzation than more 
common iron would be^ as it U puree, r 

Steel. 

1. --rMore steel is injured, and some* 

times spoiled, by over^ne^ing than ixi 
and other way. Steel oveiheated : m 
annealing udll shrink badh'' when MhEig 
hardened ; besides, it takes the Itfe out of 
it It should never be heated above a 
low cherry red, and it should be a lower 
heat than it is when being hardened, it 
should be heated slowly, mul glvw4a 
uniform heat all over and tiborop^ (he 
piece. This it is difficult to do in kalg; 
bars and in an ordinary fpntaoe. TIte 
best way to heat a piece qf ste^ ei^^ 
for anealtng or hardening, 'Is in red luot, 
pure lead. By this metl^ it Is done 
uniformly, and one can see the coIcm; ftU 
the time. . “ ' 

2. — For a small quanUty, heat the sthefc .- 
to a tffieiry red in a cluurcoal firC^ ftiMi 
bury it in ^wdust, in an Iron bioik, 

ing the sawdiut with ashes, ft 
until cold. For a larger quanUty, midv 
when it is required to be very soft 
the ste^ with cast-iron (£atlm oT pl^Bill;|^; 
chips In an iron box as foHosra ; 
at least half three-quart^' I 
in d^Mth of tdiips m the hdfbo^ '. 
box put in a laj^ of steel, 
chh>8 m ffit the fpao^ between 
and aiteo the half or 
budu space between dm sliKt ^ t 
and steel, tbm more j icm ' 
least one ihch U dm of 
rammed doww on asp i 
the m Hiid 

“ 




Heat Treatm^ of Metals 


'(Bradng) 


S.— Witter AfMeating,-~^,--‘Tit^ Wl 
the stwl to a red heat; let it He until 
nearlsr Uadt hot then throw into soap- 
suds. Steel tri»ted in this way can he 
annefded! ttoa by potting 4 ^to 

ore JM^: ‘ 

h . — Uf pow recommended as », good 
method <4 ittmealiitg steel to let tt j«maln 
in the fire until red lu>t is it heats more 
e'l^nly, then take H the ire and 

carry it to some dark place, altowliUT it 
to cool in the air until the dull red Is no 
kmgn* obvious in the dark, and finally 
cooling it off in hot water. 


BRAZING. 

L'-i-If gas can be procured, it makes by 
far the best braslng heat, is ^ clean, and 
in using It one has the advants^ of be- 
ing aUe to place his wo^ tp the best 
ad^tage and to be able to aee exactly 
what he is doli% during the hntting proc- 
ess. Gasoline forges are about half way 
betvraen gas and coal forges. The great- 
est difficifity with most gasofine foiges 
is that they do not give enougfei heat for 
goodadxed Jobs, li nelthn- gas nor gaso- 
line ore available, then the coal forge must 
be used ; biit in doing any kind of brazing, 
only 'good dean coal can be used, and coke 
or (diarcoftl if possible. For east-iron braz- 
ing the coal must* be practicaQy free of 
sulphur. Bfalleable iron ^ not so dlifi- 
cuH to braze, and almost any means of 
hMting may be used, and an ordinary flux 
(boim, tmric acto, or anything of that 
natsee) win cause the brass to run over 
ft Ulto water. 

liiUeable irtm, steel, or common iron 
tnas^ is usually succ^sfOl but cast 
iitHi is more The principal dif- 

fem^ in brazil^ cast iron is that a spO' 
dal nut toust be used, and a grester heat 
and a kmger time are required. The foP 
towing flux Is recommended : Boric add^ 

1 lb. ; mdiredzed chlorate of potash. 4 
og.; caffitonate of iron, 3 <a. Mix 

this ;th<mnighih^, rdllag out all the 

hnnpa and then add 2 lli. of granar 
iated ydtow Iwasa spelter, this flux 
imtet be kipt tWFtec^ diyi A\ big tnAt 
jar iritli Uto top.acmtred on ti|^ may be 
uaad, aiki only a ttiwn m naad- 
Ta nee emt 

brlMI9 war thay 

brai. 

ammistm and 
■•Cs'-.dow. dsm- thaeuiAs 

■' . no ■ 

'.V . V ' ' '' i," ' . '■■■ 

imy- 



(Brazing) 


mixture. Then, using an iron rod, flat- 
tened on the end and heated red, aig>iy 
the flux and brass, rutsbtng it /ilong toe 
break and working it in lis^tly, gradually 
mising toe heat tiU -toe: piece la nfarJ^ 
white. Keep hppl^ng toe mi:itoire for 
some time after It has begun* to flow 
ni<»ly,' and wben yo^* are the 

flux has flowed all through the break, 
shut off- the fire apd let it cool down 
slowly. Do not huiry the heat, brazing, 
or cooling. If you have taken care that 
the break was (de^ and free from grease 
in the first place, and have folkna^ 
directions faithfully, you will be aston- 
ished at the strength of the brazing Joint 
tt will not break in toe same place again, 
but will break either some distance away 
or across the first fracture. You cannot 
te^ apart a good cast-iron braze. In 
trying this flux for the first time, 
do not use too small a piece, but take a 
cast-iron bar, say 1 X 1 X 12 ill., break 
in two in the middle, and experiment on 
that till you yet used to the right heat 
and the action of the flux. After thor- 
o^hly testing out this you may begin on 
smaller articles, hut remember that on 
very small pieces fire-brick or clay must 
be built up around them In order to hold 
in the heat, as a small piece hasn’t body 
enou^ itself to properly fuse the flux. 
Ttils flux can Vk also used for welding 
pnd makes an unusually good compound. 
Any first-class druggist Can supply the 
ingredients, and if no spelter can be ob- 
tained, chop up some soft brass rod, toeet 
or scrap, and mix ih ; but remember, do 
not apply flux till your iron is at least 
cherry red : the hotter the better, Just so 
the Iron doesn’t melt.- For ordlpary braz- 
ing, suito as Wcycle frames and the 
like, the foUowing flux Is recommended : 
Bidling water, 1 pt ; borax, \ pt. 
Let this tottolve thtwougbly; then add 
2 pL boric acid. No care need be 
taken of this flux othw* than to ke^ the 
dirt out of It When using it dry, edd 
a littie Wider and paint the article wberfr 
ever b r a ss is wanted to flow. This should 
be: done b^oie^ 1^^ itfter heating 
more flux and Israst Is applied, Prato 
will follow this flux "uphlir for an ^ 
80 . this flux, however, has no efteet 
wltetevm’,.011' ctot, ", . ■ ' 

Z-wPnfiMbly ktodji. 
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Hedt treatrneni of 


(Caa^Har^hlng) 


it i» fully rtmoved. For this kind of 
work^^ine mechantcB like to use boraclc 
add, putting it on Vitb a brush or a 
swab. *1^ bard skin Is thinner, and 
cc^a oflt when the add solution is 
but * writer in the 3*rade«nion is 
of oplnlen that the dilfarence lies mostly 
In the fact that not so mudi of the flux 
Is used when the solution is employed 
The usual Is to pound iy> a lot of 
lump borax in a l^d-meltor’s ladle or 
the hollow of a bladwmlth's sow. Some 
of this (ufiuali? veryg»aise> powder is 
plm^d on the work Inth a bit of flat 
iKHX Too much borax for the purpc«e is 
necessarily Used in this manner, and the 
excess goes to make up the hard skin 
which "does for’* toe files. Vtoen toe 
add Is used the same effect Is secured 
as when toe solid borax Is appUed, but 
not one-tenth the amount is used, and 
that is aiU>lled Just where it is needed. 
If, for any reason, toe manage* Insists 
upon a solid borax being used, make that 
official secure a coffee mill (one of the 
old-fashioned cheap ones will answer per- 
fectly) and have all the boCax ground 
very fine. Then a Mttle of toe dust pow- 
der can be rubbed of dusted on where the 
joint Is to be made, and toe braae made 
without having a lot of oxide and slag 
piled up areUnd the work. 

Almnlmun. * 

Aluminum tnonae will braze as well as 
any oto^ metal by using ^ brass solder 
(copper m, zinc 50%), and % borax. 

Bted. 

The following solder will braze steel, 
and may be found very useful in case of 
a valve stem or other light portion break- 
ing with it la important toat the engine 
should continue to work for some time 
loDga* ; Silver, 10 parts ; copper, 1 part ; 
tnuaa, 2 partSL If praetieab^ charcoal 
dust should be strewed over toe melted 
metal of toe cniclble. 

1,^ reUal^ metood la to place toe 
pieoes to be hardened in an iron bok made 
airtight by Jhaving. all its asems covered 
wen wito ftnHdagrft^ing the box in with 
bone dust (^osriy packed wound toe az^ 
Orie^^r (atoet is better) with teatoer 
about ito inch 

sak to- 20. to: 


(Casehardenlng) 


pieces of Iron in the box’ recelye toe 
weight of those above them, wilt hot 
be likely to bend from ttie preasine. 
When the articles are packed and toe ba^ 
ready to be closed with the Ild, pour into, 
It 1 gal of urine to toe above quantll^' 
of leather, etc. ; then fasten down tlfe ^ 
and seal the seams outside wen Wdth 
clay. The box is then placed in a itov 
nace and allowed to remain there - for 
about twrive horns, when the artid^ afe 
taken out and quickly immeraed to water, 
care being taken to put town to toe water 
endways to avoid warping them. Articles 
to be casehardened in the above manner 
should have pieces of sheet iron fitted in 
them in all parts where they are required 
to fit well and are difficult to besid when 
cold. Suppose, for instant, it is a quad- 
rant for a link motion : fit into the slot 
where the die works a piece of sheet irOn 
(say % in, tot(^> at each end of toe slot, 
and two other pieces at equidistant piacesr 
In toe slot, leaving on the pieces a pvo^ 
tection to prevent them from falltog 
through the slot In packing toe quad- 
rant in toe box, place it so toat toe sheet 
iron pieces will have their projections 
uppermost: then in taking the quadrant 
out of toe box, handle b carefully, and 
the pieces of iron will remain where they 
were placed and prevent the quadnmt 
from warping in cooling or while in toe 
box, from the pressure of the pieces Of 
work [daced above it It Is obvious frmn 
what has been already said toat the 
htovler pie<^ of work should be placed 
in the bottom of the box. ^ 

2. — Small Articles. — ^Take a length of 
gas pipe of from 6 to 12 in. and of suitalde 
diameter, screw on thimble caps, and 
pack the screws In them with bone du^ ' 
or with equal parts of charcoal dust add 
unslaked lime ; heat to a red for 2 houfs» 
then chill in cold iroter. A ritarooal or 
a coke fire Is best; authracite will do, 
but bitumqus coal is objecdonable. 

3. — Sal soda, 27 parts ; lampblack, 
parts ; sodium chloride, 3 parts ; 
oxide manganese, parts. 

4. — Take some good charcoal 

oak toe best); also some marble 
bonate of lime). Mix together, too nu^ 
ble having been broken smalh 1%eif 
the tool or other piece to be ciia^laxdaid: 
in this comtwiind, in n tovered^’bm^^ 
subject it to good »nd ccrnttondus liw^ 
Result t a deito ^^S^eiratom of 
Into toe ^ihd toerdear^^ cbatofi 
steel to otji|r^ wei^ toif outers 
has te 
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clous to ^ctfobsrdeidng iroo coasists td, 
le pvm ^^JaiWbta^ 18 purtt sal soda, 
4 pa^ Btoiate of soda. 1 part^iidack 
ccdde ol ixt^sipan^ 

»w%x-> ; 

JPWwsIste of A>tolk Proeew.<^l.-- 
(>iHi} ^ poiasb 10 a iwwd^, befog: care^ 
foi that thaw are no tuimw left in it, 
tl^ beat the Iroo as hot as poesarte wltb^ 
out danliig It to scale ; and with a ptoe 
of rod Ir^ qpoim-shaped at die end, 
a|^]|:^ the pruasiate of potash to^ the suT' 
face rst' the Imn,. rub It wiUi the specui 
end ol the JWd until it fUaes amt runs all 
oviftT .(he articA^ which must <ttien be 
Idaced ha the 8re again and ^htly re- 
heat^ and then ptunged into duto. oly 
servlug the rules gfroi to igun^sing 
sled is as not to warp^ UiS sftii^ 

l-HBowder the piusatete oi pcdadi ackd 
spMe^ Upon the surface ci theepiece of 
iron to he hairdened, after the iron is 
heated to a bright red It idhioet in? 
stantilg duxes or flows over Oia surface, 
and when the Iron is eooted to nduU red 
H is phni^ Into cold «st«r- fl^Mne pfU' 
fir a nilz|ure of psuasiate pms^ 3 
parts; sel ammoidac, 1 part; to prus' 
slats, 1 part; ea| ammoniac, 3 pirta; and 
fln^ pow dw ed bomt dtun (mourned), 
2 parts. The applieatlon la thSi Same in 
ea^ :eaae. Proper oaarftod«d|^ when 
a deep eoatfng of stoid isdeetrea ia done 
hg pwflcing the artJ<de to be ito&ned to 
^ into hex ^th hoeu. bM bcme ^tst, 
^riwedi. of leather or raw hide, or ^thar 
d tbeae, and heated to a red heat, to 
I IP 3 hours, then plunged, to wato. 

: of pets^ 30 parU ; saltr 

pato. 20 pacts; ssl snuncnlae, 20 PO^cts; 
pphTfrlge, and mto thoroufl^. Hist ths 
heat and roU U to 
Oto 4||w*ro^ coipposttion, ta]|^ ttoS to 
tttipcli^anig part si Oie suriato Ptongs 
nUto hot. to a .rhath eontaintog 3^ os- 
pfuatoata eg. poipSh and 6 m sat sto 
]gbsttflg :toto€h gat to cold water. 



(Etotdcnlng) 


then poured and allowad to oool g^ 

Iron. 'v.' "'- 

Ih; prussiata of potadt ^ to l < 
of potash, U Ih. ; ac^ water, 8 g 

the ircto to a totwry led, dj^ in t 

turn If not hard ^tigh repeat the p;^ 

ess. ,: ■ 

2. -_t lb. of strong sulphuric aCldv Is 
mixed wUh IH gal water and 1 ox.‘ to 
nitric ac^ Htot the toon in a da^ 
fire to a cherry and plunge into the 
nuxture, 

3. — Fhr cooUng gi^ hardening cast 
iron: To 60 1. of water add 26 1. of 
vtoegm*. 3 kgm- of common salt and 235 
hgm. of hydrochloric acid. 

Steel. 

l^A new prooees <d hardentog steel ia 
to coat the inetal with a nUxture of whltr 
Ing aito varnish, heat to a cherry red. 
and to then dgp for a few seconds to 
addulated water. The steel is then 
dipped in oil to a sUgdttly longer 
time, and is finally laid to a cooling bath 
of rode oil or a mixture of water and 
whfting dipping the steel first in the 
wator, the heat is drawn away frcMca the 
outer layer, which thus beqpmM hard. 
Dipptog it in the rape oil retards the 
coding of the Interior of the metal, and 
(Mates the risk of cracks appetxtog- 

2 — To 1 lb. of mnjs^te potash add 3 
lb. oemnnton ailt, 3 ex. borax, and 2 os. 
(Qranide potash. Place the same to a 
enudMe and place the same over a -ire; 
whmi hot put the steel to the mixture 
and there let it remain undl hot» after 
which immedtoteir ptunge it to water 
untU cod. This preymais the steel Iton 
erackiw or warptog; mid wiU .give per- 
fect todslactoto . ■ - ’ ' 

diMMldlnp egsdto Cmvktg sad Wosnh 
tof.f-^l,-*«Thtor flat piscM should he Inif 
tnersed. edge toemoto wfth unltofm^ 
locfQr. If aUov^to touch the water with 
toe board wtold warp. 

ooh^dMtotoy toidkiw dh one 

itos'Ttoalt. 

tosaf*«^ag»^hitoMtoraid 

m wtoetw i to ^ 









Seat H 


arttele would curve every 
*1^ kVofd lftl«jk.curve Uie arUcIe, 'tte- 
ttte opposite side. 

Mnmdniac, 6 Ib. ; 

feoiW t : water, 4% qt. ; red 

Witte, d.itei 

*.*;-fcWater, 6 ?»l ; potash,, i% ib. ; sal 
HMiltettteiK -4^^ t& ; red wtoe, or wine 
vHHW, pt \ tsorteiic add, 1^4 lb. 

DriZl and Teois for Vse on 

<MUa rnn, OUts* and other 
Bani $uhsteni^.-->l.-<-&tBs01vin8t dnc in 
mnrtette idd' to sahthtion. Reduce the 
soHition b7 addingr an equal t^l^e of 
water. 

ROr tbe tool itee new Steel or steel that 
baa nevSr been heated to a cherry red. 
Heat the tool after lit has been sharpened, 
taldnir cate not to heat it above a dull 
dierry red. iWiunge It In the srinc dilor- 
ide Bolufion above described and hold it 
stlH until cool. Use without further 
ahte^plng. 

AKRien the tool bfecomw dull, grind It 
as little aa possible to sharpen. If it 
does not stand well after grinding, fe* 
harden. , ^ 

Use the usual lubJrtcante for drilla and 
cutters: oil, or soap water for temp««d 
steel ; turpentine for glass, very hard steel 
and ddUa^ iron. 

2.— Any piece of steel prire can be made 
into a <W11 of such hardness that it will 
easily pdMtrate gtess, or into an engrav- 
!ng tool with Which to graduate bottles, 
etc, th the fltet place, shape the wire as 
desired by lining. Orth A 
deted rosin ana 2 parts flSfi oU with 1 
Pitt t^ow heated to the melting pol^ 
fiteit tite adre oar trtiiwr object to be 
hardened to <hiU rednew. dip It inw w 
intette and teave there until perfect 
Riat it te heated agai n and 
dhuted Jhto .cold water tmtil the waited 
^igzie pr IpvduBis to obteined. . 

UMd t» riveting glass azrf 
iN^enta of di yi ^ 
add tltoite,^rb(teteei fi^te no hejf*®* 
ISr diffla birden them as 

% P9P^ hito .sealh« 
IdthdtttW a^ iteert « 
t Ute^opawtlott m 

mv0^ 


a piece' of' wioughtj^ 
shorter.' '*■ '' ' / ' ' „ ’ ,.V, 

FUes.^dO parts of common sait.i ^ 
parts ctoadied white glass; 75 pai-te^ 
neatsloot buriied and ptdverizedi 26.pwte 
of rye flour, 25 pUiw Of rosiii, M 
of charcoal jik^wder, 12 parts; ^ 
cyanide of potassium pulvCiH^, . 
into a paste vdth alcohol appped 
files as a coat, which are then dried mid 
placed in a fire. After h^ng tetro* 
duce vertically into the hardmiihg Water; 

Plirfd for Hantenbig.--.RosiK, 26 IK j 
train oil 12 lb.; lard, 6 1b.; aSafett^ 
1% Ib. ; ! 

Glycerine for Rardenfag SteH.-^-lk^H 
stated by the PftomaceUttecJte gelniPip 
that soft steel placed in glycerine of 
to 1,26 specific gravlly, heated to ftpom 
IMf to 200“ C., and let remain' for some 
time, gradually betimes faswd. and ani 
the higher the temperature the glytevy 
ine, the harder the steel. We think tetit 
our contemporary has forgc^n te state 
that, after remaining in the hot glyoeritoe 
' the stated dme, the metal Should bp 
suddente cooled off either in water or lit 
qulcfcsfiver. . .. 

ifUl Picks. ’--The only peculiarity^^ 
hardrifing mill picks is to Mve tbe 
thic'^ say 1-16 in. Harden at the loWUst 
heat tltot the partJeuiar Kind of steel 
take, Ih clean water at abmit eo*. Draw , 
temper as flttte as possible, which nSay ]|» 
ascertained by trial at a straw color to 
with. Do not draw temper Wipi 
the satjae heat used for hardenin||!. 
pick after hardening should be tried With 
an old fine fife, which by a Htfle eggp^ 
mice wtid tett you if the hardening Is ey«p. 
th^ iteind and heat from fli'fe center- fiw 
color dtewlng. If, you use low grade lAted 
cfif flrSr-rate l|Euaaiyi the eofer 
tfe (flspetisisl' With, The gteateJ^dtflfegt^ 
te cautett 'biy burning the eefe^fieni te 
iitg or iir heatteg w itorifea* 
use ar dull cJMgtwhl' fire if 

itehl blast dft^ ruins 

' ■' 

Olitekte Htfrdiei^.^Thfi 

s^lteinM hteft 
idhtete, 3 
of pbttofc. 

Grind the tea 









<Hiurdeni|^) 


to a ch«n7. Ted. In tbis GoncUtion 
tl^ are ntUel^ plUnged into petr^um ; 
tendon of the. ptiJwleum hped .not be 
feared, but, of c^uirse, an open flame must 
not i>9 near at hancL Ar^dea hamdened 
aeowdins to diis method show no cracks, 
do not warp tn the least, and after hard- 
eplnir remain zuao'ly white, so. that thay 
bhied without lurevlous rul;n>ing 
with emery. 

Piano l^rtngsj^The steel wire must 
be heated to redness ami cooled off ; then 
immersed in a freidily melted nletal bath 
of 411 parts Imd, 12 parts zinc, 26 parts 
anthnony, 21 parts tin, and 1 xnrt bis- 
muth. I^en taken out, sprinkle or pour 
cold water over it. 

jTeoHnp Wtut, Harderdriff fn.-^eat the 
steel article to a ^te heat aM plunge 
into the sealing wax. After tm instant 
withdraw and Insert in a new of the 
wax. RQ)eat the operation UntiPtiie steel 
becomes so cold that if rafusesrto enter 
the sealing wax. ^ 

Strews . — Get sonm diareoal ai|d reduce 
it very fine ; now take 1 part pf prussiate 
of potadi and 2 parts common ^ble salt, 
powder these and dissolve them in hot 
water, just enouid> to keep them insoiu- 
timi : wet the charcoal into a iwste with 
it, and imbed your articles in it Inasheet- 
iron pan ; place in a slow fire and sub- 
ject tiiem to a nice red heat, and if very 
simdl you ndll not want the hardening 
to pmmtrate too deep. Five minutes will 
do, but the longer they are subjected to 
the process the hardmr th^ will be and 
die deeper. Plunge diem cold water, 
box and ad. By this means you will have 
them clean and hard and vdll not lose any 
in the Are. 

Ohiscte^i-— Put iwp <m the 
idaoes before heating. Use j^^tie add, 
1 jdst; water, 2 parts: lor^ eieaning the 
pisciea when made. l:Mt hy hardening. 

coder to harden small Objeett 
tirnt.inuat hot be d^ierted' And. in whkh 
a uniform hanhiesa is a primary eonstder- 
maka a mnafl Jnm box, with a 
^ of :thf Stott of?thd.ohlaet^h 

T5»to than 

■ hi. pdiicii 

‘ f iidlh 



- 



(Hastening) 


Sprinp8<— Above all,, a variety of toael 
must be chosen whldi Is eniitaldar^or iytiie 
production of springs, a very toimh tmai- 
ity witii about 0.^ of m^bon bdn^ptOb* 
ably tile best steel worha ^ gpod 
reputation would no doubt recommena a 
certain kind of steel In shaping A spring, 
forging and hammering should be ayo^^ 
If posdble. In fOiglng mi uneven 
ment can scarcely be av<med ; one por- 
tion is worked more thmi the other, cans. 
!ng tensions whldi, ^pedalty in .aprlngSp 
must be guarded i^palnst It ie most ad- 
vantageous if a material of the thickness 
and shape of the spring can be obtained, 
which, by bending and preming throwh, 
is Aaped Into the deslr^ sining. mnee 
this entails a slight tension, a carei^il 
annealing is advisable, so as to prevent 
cracking or distorting in hardenhig- The 
nnnpniing is best conducted with excluskwi 
of the air, by placing the springs in a 
sheet-iron box provided with a cover, 
smearing all the Jolnte well up with loam. 
The heating may, he done in a muffled fur- 
nace; the box, wlA contents, is. not too 
slow^, h«ited to cherry red, and then al- 
lov^ to cool gradually, together vrlth the 
stoye. The springs must only be taken 
out when they have cooled off enough that 
they will give no hissing sound when 
touched by water. In order td uniformly 
heat the Bprtngs*fo(r hardailng, a muffle 
furnace Is likewise enmlnyed, wherein they 
are heated to cherry heat For cooling 
liquid a mixture of oil, tallow and pe- 
troleum is employed. A mass consisting 
of fish oil, tallow and wax also renders 
^x>d service, but one should see to It that 
there is a sufflclent quantity of these cool- 
ing liquids so that the springs may 
moved about, same as vAen eooted fn 
Water, without causing an appreciable In- 
crease In the temperature of the 
In most cases too small a quantity of we 
liquid Is responsible for the many ialhirek 
to , hardening. Wim the springs have 

QDoled in tiw hardening Uqnid vm a^ 
token out. dried pB 
oil stlU adbmOiMr If oF oyer a 

Spal Are .Thja shiiBJf Ohe to med^te 
toe tea^ aftec«dteg;,to 

UapmtwmM h t tdeping 









Heat Treatm^ alMetm 


(Hardening) 


steel regains Its properties when hardened 
in Oils 

>StratgHten*nff Hardened Steel. — In 
haz^nlng land' tempcfring tools they some^ 
Umes Jk>rtng, to the great annoyance of 
the workmen, Snd nor seldom the tool is 
reheated and rehardened In most cases 
this may he avoided TO straighten a 
pieee of ste^ already heated and tem- 
pered, h«it It Itghtly^not enough to draw 
the temper—and it may be stralgditened 
by blows from a hammer, If the charac- 
ter of me tool will admit of such treat- 
ment, or, as In case of a tap, it may be 
straightened by a h^Vy mallet on a hard- 
wood block. Although the steel, when 
cold. Would break lltoe glass with this 
treatment, when slight)^ warmed It will 
yield to moderately heavy blows unin- 
jured 

Thin Steel. — 1. — Beef suet, 3 lbs. ; train 
oil, gal; wax. 8% oz. ; add lb. 
rosin. 

2, — Spermaceti oil, 47% parts ; melted 
tallow, 5 parts; neatsfoot oil, 2H parts; 
pitch, % part ; rosin, % part 

Toole . — We ZeUsehrift fur UaecJtinevr 
ban ttnd Sehloeserei Is authority for the 
following process: PoWedered snag’s hoof, 
500 parts; Peruvian bark, 500 parts; 
cooking salt 200 parts ; refined salt- 
peter, 150 parts ; potassium cyanide, 
150 parts; all powdered mixed and 
made into a paste with 1,000 parts of 
black soap. The tools are made red hot 
the powder is applied, and the tools are 
next hardened. For tempering the fol- 
lowing 1^ l»ths are recommended : Tin 
4 parts, lead 7 parts ; tin 4 parts, lead S 
parts; tin 4 parts, lead 14 parts; tin 4 


(Tempering) 


small that they will not retain their l^t 
! sufficiently long to enitble operatofe'"^ 
remove them from the sotun^ of heat 
vessel cOTitalnlng water used for har^eh* 
Ing. , ■ 

Zinc . — Prom 1% to 3% oz. of sal aili- 
monlac are added to the molten meiaL 
This yields a ihetal whlrii can, be easily 
worked with tools. 

SOFTENING STEEL. ' - " ‘ 

1. — Place a quanU^ of newly bartit 
lime in a damp place, where It will fell 
In the form of flour; put It in an Iritftt 
box. Heat the articles to dull red ; clean 
off all scale, and put in lime, and Cfittn- 
pletely cover with lime ; cover box ovier 
with iron Ud and have until cold. Hie 
more limp and larger the box the bet^. 
Keep airtight If possible. 

2. — One tablespoonfiil each of hydro- 
chloric arid and saltpeter to f gal. of 
water. Heat the steel and cool in it ; theni 
heat to soften by iettlng cool. Cast steel 
thus treated will weld with sand. 

tempering. 

, Steel. 

1,— In judging the proper temperature 
and correspondig hardness, the follow- 
ing taWe serves admirabty It Is often 
difficult to heat a piece of steel uniformly,; 
consequently molten metallic mixtures are 
employed, chiefly made up of tin and lead ; 
the bright hardened steel is kept iil thei» 
molten mixtures until it has afflumed ®e 
temperature of the bath. The following 
tabulated from exhibits the composition df 
the metallic baths which have been found 
to be the best for tempering cutlery : 

Composition 
of metallic 

mixtures. Melting Colors. ■ ' r 

Lead. Tin. point v;. vi 


Hardly pale yellow 
Pale yellow to straw 
Straw, ^ow , 

BroWn 


' PurpMi eolora^.' 
Bri^ blue 


Lancets 7 4 220* Hanfly pale yellow 

oasora , . 8 4 228“ Pale yellow to strai 

Pwtolvei . - * 232» Straw, j^ow 

Fal^ of acteon H 4 254® Brown 

Clasp imJveS. Jobiera’ and Carpenters’ 

tboli 19 4 266® Pur^l^ coJpre^ 

S#ntds, cutlw^ irateh s|^n^ « 4 v ? 

StUetlns. boring frae raws — 50 2 2$2® 

... . **** 

tiaiwy..' tin 4 parts," lead 4* 2,— (a) Um ahlnml 

letd 80 parts. ^ ? 

Wtetek way of hard- 4 pirite , g*^ ^ 

WiMMi *■«» »»«» 


BWW- JW It wiftt: tia 4 pam krt 4* 
pianir.^#r'’*S tend 80 parts. - \ ' 

wi^ of :hard- 
dHUk rHMt flig tools 
kSSlIilait of % sihOlo Ohd then 









aloes, oominum salt, ^.6 part, 

a aW- b is^^togeUi^ aft^s^ being 

strear this npoa steed nbtta r^ 
bad: pai upon smmgbt iron when srhlte 
hc^ 191^ allow H to bum in, itfier i^ch 
cnol 

A— <2a8t Sted.— Dlaaobre a spud) ^l^wiv 
tby of sa) amroonbn: in ‘water,f nulDe 
metal red, drop it Into ibe mixture for a 
aSoond w pKOt *nd take it leaving 
cnongh beat in the metal to draw It ba^ 
a bit it left tUl cold, tbe |te^ will be a 
flETiat deal too bard. 

poU should heated in a 
c^MHnxial fire until it is IHUi^ mme than a 
«jbe i T y red. Then ehange mds and beat 
^ Ut to a duurry red. Cod the tut only 
ta fxdd aalt water* Immer^ In the imter 
at-once, otherwise there ijiay be a fire 
crmA init du^.wil) spoil it 
.^Somst Irith 1»jcks; put tie poll in the 
ei^Nni^ The temper i^ould run to a 
blue. >^l>o not use a blast . ^ 

Ihifvter and Urol Piw)f $kmcgid Chm. 

1 gat urine and add to it 1 oz. 
borax: and 1 os. salt 
CoU Chiselr.— Heat the ddsel at a low 
beat so as not tn raise a Mpe. Dip in a 
bibrnof cilar ssril and watea^ About 1 ot 
od aalt to 10 qL of water is . the pro- 

Perdom leave lent enou^ in the tool to 
mn tbe temper down to a.requked hard- 
BfiBt adifcb la ibown by tie pigeon bitie 
etior, ' Take care to make the chisel stout 
aoo^ that it won’t spring in the using, 
drni heated to s k>w red, 
Pluaged in a strong solutJoii of dtfio- 
fide of Siat wiU drtn 0ass. ^ 

2,^^teat the dvUi and nd» in cy^ide of 
IsMiiiiiilim Tie drw diould be hot 
enough to the potssslum. Heaiagt^ 
to e daric irnmy red. and cool it InA very 
stnmg brine made with wamt soft watefc 
Do not dmr dm tmin>er. Tbd drill 
Jock white, but be bard mid tefi^ . 

A— Tbt^drffl ehould, b§,beat^ tq. a 
dumr red id a cWtobi fim, then idnimed 
Wmmm p Mdfui ^aS m 

added. Hike dil ^•brtilt dm to ft 


ing leM mi and tallow. In 
quantities^ over >n fire, and: 
sprli^ thereliw and beat the.H 
contents .take fire; then boidi||ieia»ih^ 
in the fiames. turning tbem^iuver ghd over 
and dlf^ing them.ocoftslQimuy im4h« o^ 
to keep them blaring ; whsft the bfi sdhar* 
ing to them biases Creriy vdum they are 
removed from the fiames, idaee thftmraside 
to cool off, 

Kni/e fibidw.~^Be careful about heat- 
ing, otherwise rile blade will warped 
out of shape. When the blade Is heried 
evmly, plunge pei^iendykailarly in a bath 
of raw linseed ril. Ihe temper should be 
drawn on a hot iron. *nie blaides may be 
heated and hardened between two straight 
pieces of Iron. 

Liquid for Teinperlnp.—l.— Saltpeter, 
1 02 . ; alum, pulverised, 2 teaspoonfrUs ; 
salt, 1 teacup; soft water, 2 gal; never 
heat over a cheny red nor draw any tem- 
por. 

2. --WatBr, 7% gal; saltpeter, B os.: 
sal ammoniac, 5 oe.; alum, B os. Draw 
to temper. 

3. — Water, 2 gpL r saltpetw. 2 oz. ; 
alum, 2 oz. ; sal ammoniac (pulverized), 1 
os. : salt, 1% Ib^ Heat to a cherry red, 
phinge in, draw no temper. 

i.~Water, 2 gal ; saltpeter, H oz. 
pulverized bon% 14 os. ; wMte vitriol 1 
oz.; salt, 1% pt . ^ . 

B^Put H os. of corrosive subMmata in 
3 qt soft water and add 1 handful Of 
common arit Ifissolve, and It. hr 
for use. Thla gives tOf^riuuMS and baidr 
ness of steel It Is a dangeroim oolsoii , 

Ar-Alum, 1 OZ, ; saltpeter, l ^ i ^aai 
ammoniac, 1 oz. ; salt, % lb. ; soft water, 
1% gal Draw no temper. , 

7.~Se]ri>eter, 1 av.oz. ; borax, 1 ftv.«. ; 


av.oz. ; watfflr, 1 gal Kl* and dissolve. 

M1U ChMt, Tempering 
a mh^nw of water, 114 g»)-* anynoi a ja, 
Vk oz,; white vitriol 114 oi.; iri) 
jnoame, IH oz.| «>lrits of nl^j 





Heat fTentment of Metah 


(WehUng) 


Mm of U« form, afase, length, thidmeM, 
kind of steel, or whetbM it is a clock 
spring 6r car spring, all of which must 
be considered in the method of treatment. 
As a gnieral rule, q>rings that are slMder 
and liable^ to lose shape in a common fire 
should be hMted in an oven or muMe and 
\bardmied in water or oil. T^e tender 
should be drawn in boiling linseed oil. 
Springs that have sUCFness, like car 
springs, may be heated In a covered forge 
fire, to good advantage and hardened in 
lard* oil The temper can be drawn by 
burning off. 

2, — Heat to an even red heat, rather 
low, to prevent cracking; quench in luke- 
warm water. Place in ladle with enot^h 
tallow to cover it ; heat until tallow bums 
with a large fiame extending beyond ladle, 
then set the ladle aside and allow It to 
co<d. 

3. -~Revolver Springs.— Heat the spring 
to a dierry red and plunge in linseed oil, 
To draw the temper to the desired d^ree, 
hold the spring over the fire, and allow the 
oil to bum away, take away from the fire, 
put on more oil, and let it bum away. 
Bum the oil off three times and plunge In 
the oil again. The spring is then ready 
for use. Do pot overheat the steel. Test 
the temper frequently witty a file. 

Taps . — Bear in mind . a tap is 
simply a series of cutters on a bar ; hence 
the cutting parts must be uniformly hard 
enough, to cut, and the base soft as pos- 
sitfie to insure durability. This can be 
best accomplished by dipping at as low a 
heat as possitde and making the outside 
hard, while the inside will be compara- 
tively soft when mbbed off ready for tem- 
pering. l^t a heavy ring (a bit^n pul- 
ley hub is is good as anything), which 
have on sidi of your fine for use while 
hurdsDtaji ta]^ and also a heavy pair of 
tongs, mlMle hot in the same way. Take 
the !ev«r end of the tap with the hot 
tongs, and Insort the tap in the cmiter of 
the hot ring, but do not let It touch the 
^ides. It better to keep turning It 
round. If Uie tem]^ draws too fast, 
where h«ld by the toag^ 
beckwerd and unUl the right 

oblc^ is attained, too, depends on 

miattty of steel and tim else and make of 
we tidit the purpose for wdUch 





*• to have 

eead wWeb hae hm caked 


(Welding) 


(coke). If the work is small have only a 
little fire. As the weld requires consider, 
^le pounding, plenty of stock should be 
left by ushig generous laps. Be sure the 
laps fit well before welding. When the 
iron gets from a red to a white hMt sand 
the Iron without removing hrom the fire 
and watch the iron carefully. When it 
sparks freely and has a glazed a^giear;: 
ance, remove from, the fire, lay qutek^,; 
after a shake to remove the oxide, and 
pound the lap well until the iron be^mes 
too cold to work. 

Composition for. — 1. — ^To 20 parts of 
iron filings add 10 parts of borax and 
part sal ammoniac and 1 part of balsam 
of copaiba or other resinous <dL Mix 
well, heated and pulverized. The surfaces 
to be united are powdered with this mix', 
ture ; after which place the article in the 
fire and let It come to a cherry-red heat ; 
when the composition melts, take the por- 
tions to be w^ded from the fire and join 
together. This composition is used in 
(Jermany with great success. 

2. — Another composition for welding 
consists of 30 parts of borax, 4 parts of 
sal ammoniac and 4 parts of cyanide of 
potash. Dl^lve in water and then evap- 
orate the water at a low temperature. 

Copper,— (Ruist,). — Prepare a mixture 
of 3^ parts soda phosphate, 224 parts 
boracic acid ; apply the powder when the 
metal is at a dull red heat ; it is theh 
brought to a cherry red and at once ham- 
mered. As the metal is apt to soften 
when exposed to a high degree of heat, a 
wooden hgmmer is recommended. Remove 
all carboi^ceous matter from the surfaces 
to be Joined, as the success of the opera- 
tion depends on the formation of a fusible 
phosphate of copper. The phosphate of 
copper dissolves a thin film of oxide on * 
the surfaces of the metal, keeping them 
clean and in conation to weld. 

Fluxes.— 1. — ^A welding material com- 
posed of 25 parts of borax, a paper or 
metallic support and 60 parts metall^ fil- 
ings of the same nature as the metals to 
be welded, and made by first melting the 
bm'ax; second, immersing the support ill 
the fused borax; Uiird, smoothing the 
same by passing U through pressm^ ro^ 
ers ; fourth* «)rlnkling its tsm lacea ; 
the metal filings : fifth, heating tlm ehe^ 
in an oven; jdxthi, passing ,tbhwy«h 
sure roliers. . 

2.^A i wttl^ig material ' oenq^oaed 
borax and: mfemUlie filings of 
tm ^ 

^ and Tn : '' 











roltecl* out toto sheets oi ahcAit 146 4au 
tWefc-^ . 

Welding ^ sheets costed with a > 
lasyijHp of gum Jae or other aiH^roprlate 
varalidi. 

foUowing compound has been 
frequimtly idTered as a trade secret : Take 
GDiHioeas, 2 M- r saltpeter, 1 oz. ; common, 
salli- 6 oz. ; black oxide of mangane^, 1 
os. t ’^itssiate of pouish, I os.. Pulverize 
Ae«e ingredient sand mix with them 3 
IhB. nice welding sand. 

JE^eodL — An Ingenious method of welding 
lead has been devised by M. iUohdel. The 
sorfaow? to be Joined are carefully cleaned 
and between them is placed a thin layer of 
lead aBMigam, On passing an ordinary 
soMlKing iron along the line df junction, 
the mercnry of tiie amalgam ir vaporized, 
and the lead, set free In an ^cee^ngly 
finely divided state, fuses and unites the 
two surfaces together, 

PouHler.— Belgian Welding ^Powder.— 
1.— Iron filings, 800 parts: borax, 460 
parts : balsam of ccmalba or other ruinous 
od, 4(X parts ; sal ainmonlac,4 60 parts. 
Igix, heat and pulverize finely. Powder 
the .surfaces to be welded, to a 

chwry-fed heat, at vdiich powder 

melts : take from the fire and Join. 

^.-—Calcine and pulverize t^ether 50 
parts Iron or steel filings, 5 parts sat 
ammoniac, 3 parts borax, 2% parts bal- 
sattt copaiba. Heat one of the pieces to be 
welded red carefully clean off scale, 
^read the powder upon U: apply the 
piece at a white heat and weld wHh 
a hammer. Used for welding iron and 
190 ^ or both, together. 

fiwn <w»d Steel ropctfter.—l.-^to weld 
east sie^ with cast steel or Wi^ iron, a 
on^d^ powder has to be made ujm of, if 
•a secure seam Is desired, egst steil 

cannot stand sparkliitg best An 
lent welding powder Js produced aS: firf* 
lows-: In an ungh*^^ vessel or 

CTifcible fuse bbrim in an anneaiii^ 
nsioewntti the Hquid appears entlr^y dirk 
mass by wnnsrs* 

I® 'w ^ hw, to whWh » 

hKriteh mats 

df walC' iWilN't IgesdwMI^ twnm 

' ' n£ape-talasii wHh 




stmfhagi the weldhtg 

a^dry plaee to prtfV?^ iSte 

noting. W 

: the steer- to i^erty^ 
it ib^H^ped m correfl^hdHtb W 
of the oast lion to Wht^ 
kiiimdi. M Apply bmwk ^ thr aiwftic^ ^6 
be wtfdedj Heat tho parii "to^^a 
heat strong pressufb, Withbut' hm 

mwdng, whteh W1H secofeiy theftfeill 
arid iron. 

a— Take Copperas, « oz.'? sattpet^.-'i' 
oz. : common salt, 6 oz. ; black oxide* of 
manganese, 1 oz. : prussiate of potash, 1 
01 , ; pulverise and mix with welding sand, 

3 sUk. Use It In the same way as you 
would ^nd. 

4.-*-Twi parts borax, 1 part sal ammo* 
oMc; pulverize tc^ther thoroughly, with 
which sprinkle the : inrts to be Wel^ng. 

6. — To make ccunposltion used In wcld- 
ii% cast steel, take of borax 10 parts; sal 
^mmoniac, 1 part ; grind or pound roughly 
together ; thw fuse hi a metal pot Over 
a .dear fire, continuing the heat until all 
spume has disappeared from the surface. 
When the liquid appears clear, the compo* 
shion is ready to be poured out to cool 
and concrete. To prepare it for use it is 
ground to a fine powder, l^e steel to be 
welded Is raiai^ to a bright yellow heat, 
and then diigwd imp to is welding powder ; 
ii is then placed In toe fire again, and 
when it attains toe same heat as bef(H% 
It^ is ready to be pteced under the ham* 
nier.. v 

mass of Ingredients Is sold for 
toe purpMe of welding Past sted, but the 
simpieet and beat method la, aobordii^ to 
toe Jfetme fndtortrtdie,- toe one employed 
by Flata. of Prague, . Bttownla. Hb uses 
pulverized addte rnartfie for 4110 pui^poae^ 
The 4W0 pieces to^ b& welded thigatiiW' ^ere 
heat^ and eftor iwUtog hi'^ 
mwtjjponipUy Jollied together 
Jeetod- to *‘-^good-'.heBitoierlng:-’‘: 'i'-. - 

7v>>,»Vhldtog Cast Steel 
>rM@mfperaa, fr^peito 

mrua^to ef petoih^ 2 parts : blank biidla 

wetdtog>aaftd^-:pkfatg,y.^^ 
toe-fk^Aa-yeu'weiid aaid'M.^ 





<Wel(3ing) 


Heat Treatment af Metals 


(jKreictiiig) 


.pisi^red |i»at with wtpugfat iron : Borax 
; sal ammoniac, % 
piurt; part These ingredients 

are holied:^th i»nstant stirring until the 
n^ss is stiff ; then it is allowed to harden 
ov^ the*fire« Upon cooling the mass is 
rubbed w into a powder and mixed with 
one-third wnwight-lron filings free from 
nist When the iron has reached red 
heat this powder is sprinkled on the parts 
to be welded, and after It has liquefied a 
feiY biowB are sufficient to unite the 
pieces. 


10. — Welding powder to weld steel Ott 
wrought Iron at pale-red heat : Borax, 3 
parts; potassium cyanide, 2 parts; Berlin 
blue, MOO part. These substances are 
powdered well moistened with water; 
next they are boiled with constant itlrrit^ 
until stiff ; then dry over a fire. Upon 
cooling the mass is finely pulverized and 
mixed with 1 part of wroughMron filing^ 
free from rust The powder is sprinkled 
repeatedly upon the hot pieces, and after 
it has burned In the welding is taken in 
hand. 






